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Executive Summary 

On behalf of the Massachusetts Port Authority (Massport), GEI Consultants, Inc. has prepared 
this Risk-Based Cleanup and Disposal Plan (RBCP) for the management of polychlorinated 
biphenyl (PCB) contaminated soil at the Former Schiavone property disposal site (the Site), 
which is located within a portion of Moran Terminal at 100 Terminal Street in Charlestown, 
Massachusetts (the Property).  The Site is identified by Massachusetts Department of 
Environmental Protection (MassDEP) Release Tracking Number (RTN) 3-0694.  PCBs have 
been detected in soil at the Site at concentrations >50 milligrams per kilogram (mg/kg). 

The source(s) of the PCBs at the Site are activities associated with the operation of the 
Schiavone & Sons scrap metal business, which operated at Moran Terminal from 1964 to 
1985.  Among the documented activities at the scrap metal yard was a transformer crushing 
operation.  The disposal Site consists of approximately 12 acres of the former Schiavone 
scrap metal yard.  In 1987 to 1988, after the scrap metal yard was closed, Massport had the 
Site graded and covered with an approximately 15-inch-thick roller-compacted concrete slab. 

Contaminants of concern included petroleum, metals, PCBs, volatile organic compounds 
(VOCs), and polycyclic aromatic hydrocarbons (PAHs).  PCBs were identified at the Site in 
concentrations greater than 50 mg/kg.  In 1997, Roy F. Weston, Inc. (WESTON) of Boston, 
Massachusetts, on behalf of Massport, completed a Phase II Comprehensive Site Assessment 
and Class A-3 Response Action Outcome (RAO) for the Site.  WESTON conducted a limited 
field investigation, prepared a Method 3 Risk Characterization, and submitted a Class A-3 
RAO to MassDEP for Massport.  Massport placed an Activity and Use Limitation (AUL) 
across the entire Site to support the Class A-3 RAO. 

Between 2009 and 2011, the Wind Technology Testing Center (WTTC), an approximately 
45,000 square foot building for conducting structural tests on large wind farm blades, was 
constructed at the Site.  During construction of the WTTC and its associated utilities, PCB 
cleanup and disposal activities were conducted in general accordance with the following: 

 RBCP submitted to Region I of the U.S. Environmental Protection Agency (EPA) in 
September 2009. 

 Subsequent RBCP addendums and modifications submitted to EPA. 

 EPA’s “Risk-Based Disposal Approval” letter dated October 20, 2009 and 
“Modification to PCB Risk-Based Disposal Approval” letter dated January 27, 2010. 

 An MCP Release Abatement Measure (RAM) Plan dated October 20, 2009. 
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Now that construction of the WTTC is complete, Massport is requesting approval for a new 
RBCP to address the PCBs present under the concrete slab at the remainder of the Site and 
achieve regulatory closure under the Toxic Substances Control Act (TSCA) and the 
Massachusetts Contingency Plan (MCP; 310 CMR 40.0000).  To work toward regulatory 
closure, GEI developed a site-wide investigation plan on behalf of Massport to:  1) document 
residual PCB concentrations in soil beneath the cap, and 2) evaluate whether any potential 
continuing sources exist at the Site.  The subsurface investigation consisted of soil boring and 
monitoring well installation, soil and groundwater sampling, and a geophysical survey. 

In February 2011, GEI observed the advancement of 61 soil borings at the Site.  Five of 
the soil borings were completed as groundwater monitoring wells. GEI collected soil 
samples from each of the borings for chemical analysis from the following depth intervals:  
0 to 0.5 feet, 1 to 3 feet, 3 to 5 feet, and 5 to 7 feet.  The depth intervals correspond to the 
urban fill layer at the Site, where the highest PCB concentrations in soil have previously been 
detected.  We also collected groundwater samples from each of the five monitoring wells for 
PCB analysis. 

The results of the chemical analysis identified PCB concentrations in soil at the Site ranging 
from near detection limits to 100 mg/kg.  The contamination is generally greatest on the 
north side of the Site near the WTTC, and the west side of the Site.  PCBs were not detected 
in groundwater samples. 

In March 2011, GEI observed a geophysical investigation to evaluate the potential for the 
presence of continuing sources at the Site.  The results of the geophysical survey, combined 
with the results of the boring program, did not identify the presence of underground objects 
which could constitute a continuing source of contamination. 

We conducted a focused risk assessment to evaluate potential risks to both future users of the 
Site and to construction and utility workers who could potentially be exposed to 
contaminated soil.  The presence of the concrete cap eliminates surface runoff and surface 
water infiltration as potential exposure pathways.  However, since levels of PCBs greater 
than 1 mg/kg exist at the Site, Massport is requesting approval under TSCA and the MCP to 
continue to maintain the existing restrictions on use of the Site and requirements for capping 
to mitigate the risk to human health and the environment.  In addition, future utility workers 
will continue to perform work under the obligations and conditions of the existing AUL.  
Therefore, No Significant Risk (NSR) exists for the Site by maintaining the cap and AUL. 
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1. Introduction 

On behalf of the Massachusetts Port Authority (Massport), GEI Consultants, Inc. prepared 
this plan for the management of polychlorinated biphenyl (PCB) contaminated soil at the 
Former Schiavone Property disposal site (the Site; Fig. 1), which is located within a portion 
of Moran Terminal at 100 Terminal Street in Charlestown, Massachusetts (the Property).  
The Site is identified by Massachusetts Department of Environmental Protection (MassDEP) 
Release Tracking Number (RTN) 3-0694.  Massport is requesting approval to manage soil at 
the Site in accordance with the risk-based on-site cleanup and disposal requirements of the 
Toxic Substances Control Act (TSCA) specified in 40 CFR 761.61(c).   

1.1 Background 

The Site is a former scrap metal yard, which was located on the Property from 1964 until 1985 
(Fig. 2).  Field investigations conducted in the 1980s and 1990s to evaluate contamination at 
the Site identified PCBs at concentrations up to 187 milligrams per kilogram (mg/kg) in soil, 
as well as metals, total petroleum hydrocarbons (TPH), volatile organic compounds (VOCs), 
polycyclic aromatic hydrocarbons (PAHs), and cyanide.  Field investigations conducted by 
GEI in 2009 identified PCBs in soil at concentrations up to 425 mg/kg.   

The Site was dismantled and capped with an approximately 15-inch to 18-inch-thick concrete 
slab between 1987 and 1988.  The slab was placed over the Site to eliminate human contact 
with PCB-contaminated soil that remained. 

In 1997, Roy F. Weston, Inc. (WESTON) of Boston, Massachusetts, on behalf of Massport, 
submitted a Massachusetts Contingency Plan (MCP; 310 CMR 40.0000) Class A-3 Response 
Action Outcome (RAO) for the Site.  The Site has an Activity and Use Limitation (AUL) on 
it, which identifies restrictions on the use of the Property and on contact with sub-slab soils.  
However, because PCBs have been measured in soils in excess of 50 mg/kg, the Site is also 
subject to federal TSCA regulations in addition to the MCP.  Activities to comply with the 
TSCA regulations were not conducted at the time of MCP Site work. 

Between 2009 and 2011, the Wind Technology Testing Center (WTTC), an approximately 
45,000 square foot building for conducting structural tests on large wind farm blades, was 
constructed at the Site.  During construction of the WTTC and excavation for its associated 
utilities, PCB cleanup and disposal activities were conducted in general accordance with a 
Risk-Based Cleanup Plan (RBCP) submitted to Region I of the U.S. Environmental 
Protection Agency (EPA) in September 2009, subsequent addendums and modifications 
submitted to EPA, EPA’s “Risk-Based Disposal Approval” letter dated October 20, 2009, 
and “Modification to PCB Risk-Based Disposal Approval” letter dated January 27, 2010.  
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The cleanup was also conducted in accordance with a Release Abatement Measure (RAM) 
Plan dated October 20, 2009 to meet the requirements of the MCP.   

Now that construction of the WTTC is complete, Massport has initiated compliance and is 
requesting approval for an additional RBCP to address the PCBs present under the concrete 
slab at the remainder of the Site and achieve regulatory closure under TSCA and the MCP.  
To work toward regulatory closure, and consistent with conversations between GEI and EPA 
on June 11, 2009, GEI developed a site-wide investigation plan on behalf of Massport to:  
1) document residual PCB concentrations in soil beneath the cap, and 2) evaluate whether 
any potential continuing sources exist at the Site.  The results of the investigation are 
summarized in this report and will also be included in a revised RAO for the Site, which will 
include an updated version of the existing AUL. 

1.2 Purpose 

The purpose of this report is to request the approval of the U.S. EPA for approval of a 
Risk-Based Cleanup Plan (RBCP) (40 CRF 761.61(c)) for the Site and to provide the 
supporting documentation for that approval. 

1.3 Site Contact Information 

The Massport contact person for all activities associated with this request is: 

Name:   Erik Bankey 
Title: Project Manager 
Address: Logan Office Center 
 Massachusetts Port Authority 
 One Harborside Drive, Suite 200S 
 East Boston, MA  02128 
Telephone:  617-568-3512 

The written certification in accordance with 40 CFR 761.61(a)(3), signed by the Massport 
representative accountable for the Site cleanup of the Massport-owned properties, is provided 
in Appendix A. 
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2. General Disposal Site Information 

2.1 Site Location 

The Site is located at Moran Terminal, 100 Terminal Street, in Charlestown, Massachusetts 
(Fig. 1).  The Site is approximately 12 acres and is covered by a concrete slab that is 
approximately 15 to 18 inches thick, except where recent construction activities have been 
conducted (Section 3.7).  The concrete slab was installed in the late 1980s to limit the 
exposure to contaminated soil by potential receptors.  Currently, the WTTC is located on a 
portion of the Site.  Boston Autoport (Autoport) of Charlestown, Massachusetts also leases a 
portion of the Site from Massport for parking of automobiles.  The Site is bounded by the 
Mystic River to the north and west, and paved parking areas to the south and east (Figs. 1 
and 2). 

2.2 Site Vicinity 

The area surrounding the Site includes industrial and commercial areas and office buildings.  
We have not identified any sensitive environmental receptors within 500 feet of the Site.  The 
Site is not located within a MassDEP-approved Wellhead Protection Area (Zone II Area), 
MassDEP Interim Wellhead Protection Area (IWPA), or Potentially Productive Aquifer 
(PPA), and no public water supplies are located within 500 feet of the Site.  Additionally, we 
understand that there are no known private drinking water wells within 500 feet of the Site.  
The Site is within 500 feet of the Mystic River. 

2.3 Property History 

Before 1848, the portion of Charlestown on which the Property is located consisted of tidal 
mud flats and the “Little Mystic Channel,” as described in “Gaining Ground,” a 2003 
compendium of Boston’s filling history by Nancy Seasholes.  In 1852 the Mystic River 
Corporation was given a grant to begin filling the Charlestown flats, including the Property.  
The filling was accomplished by constructing a seawall, then filling the land behind with 
mud excavated from both sides of the Mystic River channel, to an elevation of 8 feet above 
mean low water.  The filling began in 1859 and continued in phases to 1888.  In 1888 the 
Boston & Maine Railroad added fill to 14.5 feet above mean low water.  Some of the later fill 
materials included coal ash and trash.  Filling of the entire area was complete by 1891. 

The Property, including the Site, was used for a variety of purposes from 1891 to 1964.  
Sanborn maps and aerial photographs reviewed by WESTON identify railroad tracks 
occupying much of the Site, however, other uses included a coal and lumber yard, salt 
storage, a fuel terminal, and a set of storage buildings on the western side of the area called 
the Wiggins Terminal.  In 1964, Sanborn maps for the Property identify a small scrap metal 
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staging area on the eastern side of the property.  What appears to be the large Schiavone 
scrap metal yard is observed on photographs from 1970 and 1978. 

2.4 Site Ownership and Operations History 

The Boston & Maine Railroad owned the Site and adjacent properties from 1891 to 1960.  In 
1960, the railroad sold the Property (including the Site) to Schiavone Realty Corporation of 
Massachusetts.  In 1970, Schiavone granted the Property and Site to Massport, but continued 
to lease and operate portions of it as a scrap yard until 1985.  Lease boundaries appear to 
have changed in 1974 and 1976.   

The Site was used as a scrap metal yard from 1964 to 1985.  After the scrap metal yard 
closed, Massport began evaluating the remaining waste and documenting waste storage 
practices.  In 1986, Goldman Environmental Consultants (GEC) of Braintree, Massachusetts 
conducted an inspection to evaluate the types of waste and waste management processes that 
had occurred at the Site.  GEC identified 28 areas of waste storage and disposal, including 
(among other things): stained soils areas, oily solids/sludge areas, concrete rubble, scrap 
metal storage areas, scrap auto parts (oil filters, batteries, rubber, hoses), piles of telephone 
poles, road salt, a wooden railroad car with 7 full drums, a transformer on a pad surrounded 
by stained soil and drums, a scrap metal crusher, scattered ceramic insulators, and four large 
cranes.  Waste was widely distributed across the Site, with perhaps the greater area of stained 
soil located on the northeast side of the Site. 

GEC also documented a 1986 underground storage tank (UST) removal from the Site.  In 
1986 Clean Harbors removed two USTs which had been abandoned in place.  GEC also 
tentatively identified aboveground storage tanks on old aerial photos of the Site.  These tanks 
were not present when GEC conducted its inspection. 

In 1987, Massport contractors began removing the scrap metal and other waste.  According 
to WESTON, in 1987-1988, J.F. White Contracting Company (J.F. White) of Framingham, 
Massachusetts, on behalf of Massport, conducted the following cleanup activities: 

 Separated and removed debris from the Site, including all the materials identified 
by GEC. 

 Graded the entire Site and covered it with a 3-inch-thick layer of gravel. 

 Installed 9-inch-thick pavement base and a 15 to 18-inch-thick roller-compacted 
concrete pad. 

The capped Site is now used by Autoport for storing cars brought into the terminal by ship.  
There are currently no waste storage or management areas at the Site. 
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2.5 Site Topography, Subsurface Conditions, and Hydrogeology 

The Site is relatively flat at an elevation of about 12 to 14 feet above the National Geodetic 
Vertical Datum (NGVD) of 1929.  Depth to groundwater at the Site ranges from 
approximately 4 to 6 feet below ground surface.  Site groundwater is flows north and west 
toward the Mystic River. 

According to information gathered during subsurface investigations by GEI and others at the 
Site, geologic units starting at the ground surface include: 

 Concrete:  An approximately 15 to 18-inch-thick concrete slab is present across the 
Site. 

 Sandy Fill:  Underlying the concrete slab in most locations at the Site is a unit of 
narrowly to widely graded sand with varying amounts of gravel, ranging from 
approximately 6 to 12 inches thick. 

 Urban Fill:  Underlying the sandy fill is an approximately 5 to 8-foot-thick layer of 
urban fill.  The fill typically consists of sand and gravel with 5 to 10 percent silt, and 
contains varying amounts of unburned coal, cinders, ash, clinkers, asphalt, brick, 
wood, metal, concrete, ceramic, and glass debris.  Obstructions made of wood, 
concrete, and metal are contained in this layer. 

 Dredge Fill:  A 5 to 10-foot layer of loose gray fine sand with varying amounts of silt 
underlies the urban fill.  The fill was placed at the Site when the Mystic River was 
dredged in the late 19th century. 

 Organic Deposits:  An approximately 15 to 45-foot-thick layer of very loose to lose 
gray organic silt with trace shells, sand, and peat underlies the dredge fill.   

 Marine Clay:  An approximately 100-foot-thick layer of marine clay underlies the 
organic deposits.  The marine clay consists of gray silty clay and is part of the Boston 
Blue Clay formation.  The top 10 to 20 feet of the clay is stiff to very stiff and 
overlies softer clay. 

 Glaciofluvial Deposits:  Underlying the marine clay is an approximately 10-foot layer 
of glaciofluvial deposits. 

 Glacial Till:  Approximately 5 feet of glacial till underlies the glaciofluvial deposits.  
The till typically consists of gray clayey and silty sand with gravel.   

 Bedrock:  The top of bedrock is approximately 160 to 170 feet deep.  The bedrock is 
the Cambridge Argillite. 
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3. Previous Investigations 

3.1 1986-1987:  GEC Investigations 

As discussed in Section 2.3, GEC conducted a Site History investigation, to evaluate 
potential sources of contamination at the Site.  The initial Site visit was followed by a field 
investigation, consisting of surface soil sampling and the installation of five monitoring wells 
(MW-1 to MW-5), with associated soil and groundwater analysis.  The monitoring wells 
were installed 11 to 20 feet deep. 

The soil samples were tested for PCBs, VOCs, pesticides, priority pollutant metals, phthalates, 
PAHs, and cyanide.  The VOC concentrations in soil ranged from 115 micrograms per 
kilogram (µg/kg) to 210 µg/kg.  The PCBs in soil ranged from below detection limits to 
87 mg/kg.  Various metals, including lead, chromium, copper, arsenic, selenium, beryllium, 
cadmium, mercury, zinc, nickel, and antimony were identified in soil samples, as was cyanide.  
The soil also contained PAHs and phthalates.  Pesticides were not identified in soil samples 
above detection limits.  Neither PCBs nor VOCs were identified in groundwater above the 
method detection limits. 

3.2 1986:  Haley & Aldrich Test Pit Investigation 

GEC’s report included a summary of the results of a 1986 Haley & Aldrich (H&A) of 
Boston, Massachusetts test pit investigation at the Site.  Twenty test pits were excavated and 
soil samples were analyzed for VOCs, oil and grease, PCBs, and metals.  The soil samples 
contained VOCs, oil and grease, PCBs, and metals.  The PCB concentrations ranged from 
0.6 to 110 mg/kg.  

3.3 1987-1988:  Remedial Activities 

After MassDEP listed the Site as a “Location to be Investigated” on July 15, 1987, GEC, on 
behalf of Massport, began managing the excavation of stained soil areas at the Site and 
collecting confirmatory soil samples for PCB analysis in August 1987.  After approximately 
10 cubic yards (yds3) of soil had been excavated, 12 confirmatory soil samples were sent to 
Cambridge Analytical of Boston, Massachusetts for PCB analysis.  The total PCB 
concentrations in the confirmatory samples ranged from 75 to 175 mg/kg.  According to 
WESTON’s 1997 RAO report, in 1988, Massport engaged J.F. White to conduct site 
improvement and remedial activities at the Site.  The remedial activities included: 

 Separating debris from soil and removing debris from the Site. 

 Grading the Site and covering it with a 3-inch-thick gravel layer. 

 Installing water, electrical, and drainage utilities. 
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 Moving the truck entrance to the eastern Moran Terminal boundary. 

 Installing 9 inches of pavement base and a 15-inch-thick roller-compacted concrete 
slab across 12 acres of the Site. 

3.4 1992-1995:  Groundwater Sampling  

Between 1992 and 1995, Cortell Associates of Boston, Massachusetts, and Whitman and 
Howard, Inc. (WH) of Boston, Massachusetts, conducted four rounds of groundwater 
sampling at the Site.  The wells were tested for VOCs and PCBs.  PCBs were identified in 
groundwater in June 1994 at concentrations less than 1 microgram per liter (µg/L).  In 
November 1994, 2.9 µg/L PCBs was identified in well MW-2.  Subsequent sampling of 
MW-2 in November and December 1994 identified 0.3 µg/L and 0.5 µg/L of PCBs.  PCBs 
were not detected above laboratory reporting limits in groundwater during the July 1995 
sampling event. 

Based on previous investigations and on groundwater sampling data collected for the Site 
between 1992 and 1995, WH submitted a Phase I Initial Site Investigation (ISI) and Tier 
Classification to MassDEP on August 2, 1995.  WH concluded in their Phase I ISI that 
additional response actions were needed at the Site to achieve an RAO. 

3.5 1997:  WESTON Phase II Investigation 

Based on WH’s 1995 Phase I ISI, additional response actions were needed to achieve 
regulatory closure at the Site.  Consequently, in 1996-1997, WESTON conducted field 
investigations at the Site in support of an MCP Phase II Comprehensive Site Assessment 
(CSA).  WESTON redeveloped five existing monitoring wells (MW-1 to MW-5), conducted 
aquifer conductivity tests in the wells, and advanced five soil borings (SB-1 to SB-5).  The 
soil borings were 7.5 to 10 feet deep.  WESTON’s Site Plan is attached as Appendix B. 

Groundwater samples from the monitoring wells were sent to Toxicon Corporation of 
Bedford, Massachusetts for volatile and extractable petroleum hydrocarbons (VPH/EPH), 
phthalates esters, PCBs dissolved lead and dissolved zinc.  With the exception of VPH, the 
groundwater samples were field-filtered before analysis.  Soil samples were analyzed for 
PCBs, VPH, EPH, phthalate esters, lead, and zinc. 

The results of WESTON’s groundwater sampling identified dissolved zinc in two 
groundwater samples.  The results of the soil analysis indicated the presence of VPH, plus 
the target analytes benzene, toluene, xylenes, ethylbenzene, naphthalene, and methyl-tert-
butyl-ether (MTBE).  Soil samples also contained EPH and several PAHs.  Phthalates were 
not identified above laboratory detection limits and only one PCB, Aroclor 1254 was 
identified in SB-1, at 1.04 mg/kg.  Lead concentrations in WESTON’s soil samples ranged 
from 4.12 to 751 mg/kg and zinc from 12.2 to 665 mg/kg.   
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Based on the results of their investigation and on the investigations by others, WESTON 
prepared a Method 3 Risk Characterization and RAO report for the Site.  The Method 3 Risk 
Characterization concluded a condition of No Significant Risk (NSR) existed with 
maintenance of the cap and the placement of an AUL on the Site.  

On August 7, 1997, an AUL was placed on the 12-acre Site.  The AUL prohibited the use of 
the property for residences, day care, or agricultural purposes and mandated the maintenance 
of the concrete cap.  It further stipulated that a Soil Management Plan, and a RAM or Utility 
Related Abatement Measure (URAM) Plan would be necessary to disturb the cap and 
excavate the underlying soils.  The AUL is attached as Appendix C. 

A Class A-3 RAO was submitted to MassDEP for the Site on August 7, 1997.   

3.6 2009:  WTTC Site Characterization by GEI 

Between May 29 and November 20, 2009, GEI conducted a site characterization program in 
accordance with the RBCP, dated September 2009, to pre-characterize soil for disposal 
during excavation for the WTTC.  The program consisted primarily of the advancement of 
811 soil borings through the concrete slab, and the collection of 2,360 discrete soil and 
258 concrete samples for laboratory analysis.  Two-hundred thirty-five (235) additional field 
quality control soil samples were also submitted for laboratory analysis.  All soil and 
concrete samples were submitted to Alpha Analytical Laboratories, Inc. (Alpha) of 
Westborough, Massachusetts, or AMRO Environmental Laboratories, Corp. (AMRO) of 
Merrimack, New Hampshire for PCB analysis by EPA Method 8082 with manual soxhlet 
extraction by EPA Method 3540C.   

The objectives of the site characterization were to evaluate the PCB concentrations of the in-
situ soils for excavation and disposal, and document PCB concentrations in soils that would 
be left in place following excavation and construction of the WTTC and its associated 
utilities. 

The results of the chemical analysis identified PCBs in soil across the WTTC building 
footprint and in the utility corridors, present at concentrations ranging from near laboratory 
reporting limits to 436 mg/kg.  The contamination was generally greatest on the north and 
west sides of the WTTC project area.  Contamination was also generally higher in the urban 
fill unit at depths of 0.5 to 5 feet below the slab. 
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We also submitted concrete samples to Alpha for PCB analysis from any concrete core in 
which the underlying soil (from the 0- to 0.5-foot interval) contained more than 1.0 mg/kg of 
PCBs.  Of the 258 concrete samples analyzed, only one concrete sample contained PCBs 
greater than laboratory reporting limits.  

On July 10, 2009, we collected groundwater samples using low-flow techniques from two 
existing monitoring wells at the Site: WTTC09-1 and MW-4.  PCBs were not detected in 
groundwater samples collected from either monitoring well. 

3.7 2010-2011:  WTTC – PCB Cleanup Activities by GEI 

The cleanup of PCB remediation waste associated with the construction of the WTTC 
generally consisted of the excavation and on-site or off-site disposal of PCB-impacted soil 
and debris underlying foundation elements and utility corridors.  GEI also collected 
verification samples from the excavations to confirm the extent of the excavations and 
document residual PCB concentrations in Site soil.  The PCB cleanup and disposal work was 
conducted between October 2009 and March 2010.   

The concrete cap was removed to perform excavation, construct the building foundation 
elements, and install the site utilities.  Once the foundation elements and utilities were 
installed the concrete cap was restored at the Site, except for the portion which was covered 
by the WTTC building.  By constructing the WTTC building and restoring the cap in utility 
trenches outside of the building footprint, the soil exposure pathway for current and future 
uses of the WTTC at the ground surface has been eliminated.  Therefore, underlying soil 
does not pose a risk to human health or the environment. 

Details of cleanup and disposal activities for the WTTC soils will be provided to EPA under 
separate cover in our PCB Cleanup Completion Report. 
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4. Moran Terminal PCB Investigation, 2011 

In accordance with EPA’s guidance as discussed with Ms. Kim Tisa of EPA on June 11, 
2009, GEI developed a plan for investigating the remaining 11 acres of the former Schiavone 
Property disposal site.  The investigation plan is summarized below. 

4.1 Boring Advancement and Soil Sampling 

In February 2011, we conducted a subsurface investigation to document PCB concentrations 
in soil beneath the existing concrete cap at the Site.  We engaged M Solberg Enterprises 
(Solberg) of Winchester, Massachusetts, to core through the existing concrete slab to provide 
access for boring advancement.  Solberg cored 61, 4-inch diameter holes across the slab in 
the locations shown on Fig. 3.  Of these 61 holes, Solberg cored 38 holes across the Site at an 
approximately 100-foot grid spacing, and 23 holes along the Site perimeter every 100 linear 
feet.  Some coring locations were moved off the designated sample spacing to avoid the 
WTTC and other obstructions (e.g., salt storage piles) as shown in Fig 2. 

After coring was complete, we observed Geologic-Earth Exploration, Inc. of Norfolk, 
Massachusetts (Geologic) advance 1.5-inch diameter, direct push soil borings in each of the 
core holes to depths of 1 to 11 feet using a Geoprobe® drill rig.  Borings were typically 
terminated in the hydraulic fill layer or if refusal was encountered.  Geologic completed 
borings E3, E8, F5, H5, and J4 as groundwater monitoring wells.  The monitoring wells were 
drilled to a depth of 16 feet and constructed with 10 feet of screen.  The boring and well 
locations are shown on Fig. 2, and a summary of the boring and monitoring well construction 
details is in Table 1.  Boring logs are in Appendix D. 

GEI collected soil samples from each of the borings from the following depth intervals: 
0 to 0.5 feet, 1 to 3 feet, 3 to 5 feet, and 5 to 7 feet.  We submitted 207 discrete samples 
(including 16 field duplicates) to AMRO for analysis by EPA Method 8082 with manual 
soxhlet extraction by EPA Method 3540C.  The depth intervals correspond to the thickness 
of the urban fill layer, where the highest PCB concentrations in soil were detected during 
investigation and remediation work for the WTTC, and which was likely deposited at the Site 
after 1888. 

The results of the chemical analysis identified PCBs in 77 of the 207 samples collected 
across the Site.  PCB concentrations ranged from not detected above the laboratory reporting 
limit to 100 mg/kg, with an average concentration of 12 mg/kg.  Only three samples 
(G2-S1(0-0.5) and its field duplicate G2-S20, and J3-S2(1-3)) contained PCBs at 
concentrations greater than 50 mg/kg.  Soil chemical testing results are summarized in 
Table 2 and shown in Figures 3a through 3d.  Laboratory data reports are in Appendix E. 
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4.2 Groundwater Sampling  

On July 10, 2009, we collected groundwater samples using low-flow techniques from five 
newly installed monitoring wells at the Site: E3(MW), E8(MW), F5(MW), H5(MW), and 
J4(MW).  The purpose of the sampling was to evaluate whether PCBs are present in 
groundwater and, therefore, whether any continuing sources of PCB contamination exist for 
groundwater at the Site. 

PCBs were not detected above the laboratory reporting limit in groundwater samples 
collected from any of the monitoring wells.  Groundwater chemical testing results are in 
Table 3 and laboratory data reports are in Appendix E. 

4.3 Wastes Generated During Site Characterization Activities 

Soil from borings, and monitoring well purge water were generated during the Site 
investigation.  The waste was temporarily stored on site in 55-gallon drums.  Based on the 
concentrations of PCBs in soil and the requirements of TSCA, the Reuse and Disposal of 
Contaminated Soil at Massachusetts Landfills Policy (COMM-97-001), and the Remediation 
Waste Section of the MCP (310 CMR 40.0030), the soil and purge water are suitable for 
disposal at a hazardous waste facility.  On June 9, 2011, the soil and water were transported 
off site under hazardous waste manifests to General Chemical Corporation of Framingham, 
Massachusetts, a temporary storage facility, by TMC Services, Inc. of Bellingham, 
Massachusetts.  From General Chemical Corp, the site characterization waste was then 
transported to Model City Landfill in Model City, New York for disposal.  Copies of the 
hazardous waste manifests and the Certificate of Disposal are in Appendix F. 

4.4 Geophysical Investigation 

Between March 21, 2011 and April 5, 2011, we observed Hager Geoscience (Hager) of 
Woburn, Massachusetts conduct a geophysical survey of the Site to evaluate whether any 
potential continuing sources of PCB contamination, in the form of large buried structures, 
exist at the Site.  Hager performed the geophysical survey using a combination of 
electromagnetic (EM) and ground penetrating radar (GPR) methods to identify the potential 
presence of underground objects such as buried drums or tanks which could constitute a 
continuing source of contamination.   

Because much of the survey was near salt piles, the WTTC building, and other obstructions, 
certain survey areas could be covered by either the EM method or the GPR method, but not 
by both.  Hager identified a total of 24 anomalies and, of these, 6 were identified as “high” 
potential.  A copy of Hager’s report is in Appendix G. 
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We compared the anomaly locations to our boring locations, and to the historic reports from 
the Site, including the 1986 test pit investigation.  Hager identified “high” potential 
anomalies as the following: locations D, E, G, H, M, and P (Figs. 4a through 4c).   

Regarding locations D and E, Hager describes these as “areas of multiple low response 
targets.”  These areas are in the part of the WTTC building investigation area where we 
identified abundant shallow debris, including railroad ties, granite blocks, and scrap metal.  
In addition, a large windmill blade was in this area at the time of the survey, which may have 
created EM interference. 

Regarding location G, this is also identified as “areas of multiple low response targets.”  Area 
G is located in a section of the WTTC building investigation where we installed soil borings 
on a 10-foot grid.  During that boring investigation, we did not observe unusual 
contamination or debris.   

Anomaly location H contains boring G6, installed as part of this investigation (Fig. 2).  
Unusual contamination was not observed in boring G6.  In addition, PCB concentrations did 
not exceed 25 mg/kg in this location. 

Anomaly locations M and P also had borings located within or adjacent to them.  PCB 
concentrations were less than 25 mg/kg to a depth of 7 feet in location P.  Refusal was 
encountered in boring H6.5 near anomaly location M, which is consistent with shallow debris 
that has typically been noted at the Site.   

Based on GEC’s 1986 investigation, the anomalies identified by Hager are not located in 
areas associated with significant junkyard disposal waste.  Based on our evaluation of known 
soil conditions in these areas, and our understanding of the historic disposal practices, we 
concluded that excavation in the anomaly areas was not necessary. 
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5. Representativeness Evaluation and Data 
Usability Assessment  

The purpose of a Representativeness Evaluation and Data Usability Assessment is to evaluate 
the extent to which a data set meets specific site characterization and data usability objectives.  
We performed a representativeness and data usability evaluation in general accordance with 
MassDEP Policy #WSC-07-350, “MCP Representativeness Evaluations and Data Usability 
Assessments,” dated September 19, 2007. 

5.1 Representativeness Evaluation 

5.1.1 Conceptual Site Model 

We developed a conceptual site model based on the findings of our field investigations and 
review of the Site history.  Historic records indicate that the Site was primarily used for 
storage of various items including coal, lumber, salt, and fuel from 1891 until 1964.  From 
1964 until 1985 the Site was occupied by the Schiavone & Sons junkyard and scrap metal 
business.  Currently, the WTTC is located on a portion of the Site.  Autoport also leases a 
portion of the Site from Massport for parking of automobiles.  

The area surrounding the Site includes industrial and commercial areas and office buildings.  
We have not identified any sensitive environmental receptors within 500 feet of the Site.  The 
Site is not located within a MassDEP-approved Wellhead Protection Area (Zone II Area), 
MassDEP IWPA, or PPA, and no public water supplies are located within 500 feet of the 
Site.  Additionally, we understand that there are no known private drinking water wells 
within 500 feet of the Site.  The Site is within 500 feet of the Mystic River. 

Contaminants of concern include petroleum, metals, PCBs, VOCs, and PAHs.  PCBs are 
present at the Site in soil at concentrations greater than 50 mg/kg, and are the subject of this 
evaluation.  The source(s) of the PCBs at the Site are activities associated with the operation 
of the scrap metal yard.  Among the documented activities at the scrap metal yard was a 
transformer crushing operation.  

In 1987 to 1988, after the junkyard was closed, Massport had the Site, approximately 
12 acres of the former scrap metal yard, graded and covered with an approximately 15- to 
18-inch-thick roller-compacted concrete slab to eliminate contact with subsurface soils. 
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5.1.2 Field and Screening Data 

We collected field and screening data during sample collection activities associated with 
subsurface investigations at the Site.  Field and screening data include groundwater 
elevations and physical parameter measurements we made during groundwater sampling 
(e.g., pH, temperature, conductivity, dissolved oxygen, etc.). 

We also recorded visual or olfactory evidence of contamination that we observed during 
sampling events.  We reviewed field and screening data with the associated laboratory 
chemical data as part of the data quality assessment. 

We also observed Hager perform a geophysical survey of the Site to evaluate whether any 
potential continuing sources of PCB contamination, in the form of large buried structures, 
exist at the Site.  We compared the survey with our boring locations and historic data to 
identify potential areas of additional investigation.   

5.1.3 Sampling Rationale 

Based on the nature and source of contamination, we analyzed soil and groundwater samples 
for PCBs.  

We collected soil samples to document residual PCB concentrations in soil beneath the cap 
at the Site.  We collected soil samples from borings installed through the slab on either a 
100-foot grid spacing or a frequency of one sample per 100 linear feet consistent with 
conversations between GEI and EPA on June 11, 2009.  We collected soil samples from the 
urban fill layer at the Site, where the highest PCB concentrations in soil were detected during 
our previous investigation and remediation work for the WTTC. 

We collected groundwater samples at the Site to evaluate whether PCBs are present in 
groundwater and, therefore, whether any potential continuing sources such as buried drums 
or tanks exist at the Site. 

5.1.4 Sample Number, Spatial Distribution, and Sample Handling 

GEI collected soil and groundwater samples to document residual PCB concentrations in soil 
and evaluate whether any potential continuing sources exist at the Site.  Sample locations 
including borings and groundwater monitoring wells are indicated in Fig. 2. 

We used the appropriate sample collection techniques for each of the matrices analyzed 
(water and soil).  All samples were preserved and handled as indicated by the MassDEP 
Compendium of Analytical Methods (CAM).  
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Given the size of the Site and the nature of contamination, it is our opinion that the available 
data are adequate to define the Site and to be representative of Site conditions at the time of 
sampling. 

5.1.5 Temporal Distribution 

We did not perform temporal sampling in any of the soil borings or groundwater monitoring 
wells. 

5.1.6 Field Quality Control Samples (Field Duplicate Samples) 

Field duplicates are two samples taken from the same location, submitted to the same lab in 
separate containers, labeled differently, and analyzed separately.  Information from the 
analysis of field duplicate samples aids in the evaluation of the precision and 
representativeness of sampling procedures. 

During the Site characterization, we submitted 16 soil field duplicates for laboratory analysis.  
Of the 16 soil field duplicates, we collected three from 0 to 1 foot, six from 1 to 3 feet, six 
from 3 to 5 feet, and one from 5 to 7 feet.  Soil field duplicates and their results are listed in 
Table 4. 

We compared the soil field sample analysis and corresponding field duplicate sample 
analysis results by calculating and evaluating the relative percent difference (RPD) between 
the field samples and their duplicates.   

We calculated RPDs for 6 of the 16 soil field duplicate pairs.  The results of the RPD 
calculations are in Table 4.  We did not calculate RPDs for 9 of the 10 remaining pairs 
because PCBs were not detected in the duplicate pair above the laboratory reporting limit.  
We did not calculate RPDs for the remaining pair because PCBs were not detected in at least 
one of the samples in the pair at concentrations above the laboratory reporting limit.  

Four of the 6 duplicate pairs for which RPDs were calculated met the comparability 
acceptance criterion of 50 percent RPD.  The two remaining duplicate pairs had an RPD of 
50.62 and 166.34, respectively, and did not meet the comparability acceptance criterion.  
However, since all other sample and batch specific quality control criteria were within 
acceptable limits, the observed variability is likely attributed to sample heterogeneity, and the 
data are considered valid and useable for their intended purpose. 

5.1.7 In-House Data Validation 

All laboratory data reports from AMRO were validated according to GEI SOP No. RE-008, 
a copy of which is in Appendix F, and the EPA Region 1 Data Validation Functional 
Guidelines for Evaluating Environmental Analyses (1996).  This level of review is 
comparable to an EPA Tier II data validation and involves the review of the following items:  
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chain-of custody, holding times, surrogates, matrix spikes, lab control standards, method 
blanks, laboratory and field duplicates, and reporting limits.  

All data were found to be valid and useable for their intended purpose.  Some data were 
qualified as estimated due to minor quality control deficiencies.  Qualifiers were applied to 
the data tables and are defined in the footnotes. 

5.1.8 Data Completeness 

A comprehensive analytical data set for this Site is available and consists of soil and 
groundwater.   

5.1.9 Data Inconsistency and Uncertainty 

We encountered refusal in several borings during our investigation.   The exact source of the 
refusals is unknown.  However, based on previous investigations and remediation work, it is 
likely that refusal was caused by debris in the urban fill.  

5.1.10 Information Considered Unrepresentative 

We did not use laboratory data collected by other consultants to support this RBCP.  We did 
consider these data as part of identifying investigation locations.  We also did not use data 
reflective of soil that has been transported from the Site. 

5.2 Data Usability 

5.2.1 Evaluation of CAM Data 

Chemical testing data used to support this RBCP were generated after the MassDEP (CAM) 
and Wave 2 changes were generated pursuant to the MassDEP CAM and 310 CMR 40.1056 
and meet the criteria for “Presumptive Certainty” as identified in WSC No. 02-320: 
Compendium of Quality Assurance and Quality Control Requirements and Performance 
Standards for Selected Analytical Methods.  These data areas are also consistent with our 
field observations, are representative of conditions that exist or existed at the Site, and are of 
a level of precision and accuracy commensurate with the preparation of this RBCP. 

5.2.2 Data Usability Criteria 

We evaluated data for the precision, accuracy, representativeness, completeness, 
comparability, and sensitivity (PARCCS) parameters as part of our field procedures, our 
laboratories’ analytical protocols, and our in-house data review and validation process.  We 
did not qualify any data presented in this RBCP.   
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6. Extent of PCBs  

6.1 Source of Contamination 

The historic use of the Site as a scrap metal yard from 1964 to 1987 is the likely source of 
PCBs at the Site.  One of the single largest sources was a transformer crushing operation on 
the northeastern side of the Site.  Other storage and scrap metal handling areas were located 
along the former railroad tracks on the western edge of the Site.  In addition, PCBs from off-
site sources may have been brought onto the Site in urban fill.   

As part of our 2011 Site investigation, we evaluated whether any continuing sources of PCB 
contamination exist at the Site.  The results of the geophysical survey combined with the 
results of the boring program did not identify the presence of underground objects which 
could constitute a continuing source of contamination.  The absence of PCB contamination in 
groundwater is additional evidence that a continuing source of PCBs is not present at the 
Site. 

6.2 Extent of Contamination 

Between May and November 2009, GEI conducted a site subsurface investigation program to 
pre-characterize soil for disposal during excavation for the WTTC.  The results of the 
chemical analysis identified PCBs in soil across the WTTC building footprint and in the 
utility corridors, present at concentrations up to 436 mg/kg.  The contamination was 
generally greatest on the north and west sides of the WTTC project area.  Contamination was 
also generally higher in urban fill from depths of 1 to 5 feet below the slab than in the 
underlying 19th century dredge fill. 

GEI combined the results of the laboratory chemical analysis of samples collected in 
February 2011 across the Site with the findings of the WTTC investigation to completely 
evaluate PCBs in accordance with TSCA.  Locations where PCB concentrations in soil were 
≤ 2 mg/kg; > 2 mg/kg, but < 25 mg/kg; > 25 mg/kg, but < 50mg/kg; and > 50 mg/kg are 
shown from 0 to 1 foot, 1 to 3 feet, 3 to 5 feet, and 5 to 7 feet below the bottom of the 
existing concrete slab in Figs. 3a through 3d.  PCBs were not detected above the laboratory 
reporting limits in groundwater samples collected from five monitoring wells at the Site: 
(E3(MW), E8(MW), F5(MW), H5(MW), and J4(MW) (Fig. 2). 

In the 2011 investigation, less than 1 percent of the soil tested contained PCBs at 
concentrations greater than 50 mg/kg.  In addition, the highest PCB concentration of 
100 mg/kg detected in boring G2 is 4 times less than the maximum PCB concentration 
detected during the 2009 WTTC investigation.  Of the 207 soil samples tested, 52 contained 
PCBs greater than 2 mg/kg, but less than 50 mg/kg.  Approximately 30 percent of the soil 
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had less than 2 mg/kg of PCBs.  The bulk of this material was located either immediately 
beneath the concrete slab or at depths of 5 to 7 feet.  This supports the findings of the WTTC 
investigation that PCB contamination is typically higher in the modern, urban fill at depths of 
1 to 5 feet below the slab than in the deeper, 19th century dredge fill.  

The highest concentrations of PCBs were also detected near the WTTC and along the 
western edge of the Site.  According to Weston’s 1997 Phase II CSA, the northern portion of 
the Site, including the WTTC, was historically occupied by transformer crushing operations 
and scrap metal yard operations.  Higher PCB concentrations along the western edge of the 
Site also approximately correspond to former train tracks and ceramic insulator storage areas. 
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7. Focused Risk Assessment 

We conducted a focused risk assessment to evaluate potential risks to both future users of the 
Site and to construction and utility workers who could potentially be exposed to 
contaminated soil. 

In 1988, J.F. White, on behalf of Massport, removed the contents of the Schiavone scrap 
metal yard, regraded the entire Site, and then placed 3 inches of gravel and a 15 to 18-inch 
thick roller compacted concrete slab over the entire Site. 

On August 7, 1997, after a Phase II CSA and Method 3 Risk Characterization were completed, 
an AUL was placed on the Site to mitigate the risk to human health and the environment from 
contact with soil contaminants, including PCBs.  The AUL included provisions to perform 
future utility work and excavation; prohibited the use of the property for residences, day care, 
or agricultural purposes; and mandated the maintenance of the concrete cap.  The placement of 
the AUL allowed Massport to close the Site with a Class A-3 RAO. 

The presence of a concrete cap over the whole site eliminates the soil exposure pathway for 
current and future uses of the Site.  Therefore, underlying soil does not pose risk to human 
health or the environment.  Because groundwater at the Site does not contain PCBs, there is 
also no risk to human health and the environment from the groundwater exposure pathway. 

Because the concrete cap already exists at the Site and is sufficiently protective of human 
health and the environment, no other remedial measures are necessary. 

Since levels of PCBs > 1 mg/kg exist at the Site, Massport is requesting approval under 
TSCA and the MCP to maintain the existing restrictions on use of the Site.  The requirements 
for capping will remain to mitigate the risk to human health and the environment.  In 
addition, future utility workers will continue to perform work under provisions of the existing 
AUL.  Therefore, No Significant Risk exists for the Site by maintaining the cap and AUL. 

The current AUL will be updated and included in a Revised RAO that we will prepare and 
submit to MassDEP for the Site to include the presence of the WTTC, additional data 
collected as a result of work associated with the WTTC and our 2011 Site investigation. 
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8. Certification 40 CFR 761.61(a)(3)(E) 

The certification required by 40 CFR 761.61(a)(3)(E) is presented in Appendix A. 
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9. Limitations 

This report was prepared for the use of Massport, exclusively.  Massport may submit this 
report to the EPA and MassDEP.  The findings provided by GEI in this report are based 
solely on the information reported in this document.  Future investigations or information 
that was not available to GEI at the time of this investigation may result in a modification of 
the conclusions stated above.  This report has been prepared in accordance with generally 
accepted engineering and geohydrological practices.  No warranty, expressed or implied, is 
made. 



Table 1.  Boring and Monitoring Well Construction
Former Schiavone Property - Moran Terminal
Charlestown, Massachusetts

Boring or 
Well ID Location Type

Installation 
Date

Ground Surface 
Elevation
(ft NAVD)

PVC Pipe 
Elevation
(ft NAVD)

Well Screen 
Depth Interval

(ft)
Screened 

Strata

Total Depth 
Drilled 

(ft) Refusal (Y/N)?
A12 Boring 2/16/2011 9.62 NA NA NA 11 No
B10 Boring 2/16/2011 12.88 NA NA NA 4.5 Yes
B11 Boring 2/16/2011 9.22 NA NA NA 11 No
C10 Boring 2/16/2011 13.03 NA NA NA 4.5 Yes
C8 Boring 2/16/2011 13.07 NA NA NA 4.5 Yes
C9 Boring 2/16/2011 12.77 NA NA NA 2.5 Yes
CD9 Boring 2/15/2011 10.25 NA NA NA 11 No
D5 Boring 2/14/2011 11.04 NA NA NA 8 Yes
D6 Boring 2/14/2011 11.10 NA NA NA 3.5 Yes
D6.5 Boring 2/14/2011 11.35 NA NA NA 4 Yes
D7 Boring 2/14/2011 11.19 NA NA NA 11 No
D8 Boring 2/15/2011 10.79 NA NA NA 11 No
E3 Monitoring Well 2/10/2011 11.89 11.62 6 - 16 NA 11 No
E4 Boring 2/15/2011 11.87 NA NA NA 4 Yes
E5 Boring 2/11/2011 11.09 NA NA NA 1 Yes
E6 Boring 2/15/2011 11.43 NA NA NA 11 No
E7 Boring 2/14/2011 11.60 NA NA NA 11 No
E8 Monitoring Well 2/15/2011 10.73 9.96 6 - 16 NA 11 No
E9 Boring 2/15/2011 10.78 NA NA NA 11 No
EF8 Boring 2/16/2011 NM NA NA NA 3.5 Yes
F2 Boring 2/14/2011 11.73 NA NA NA 4 Yes
F5 Monitoring Well 2/11/2011 11.64 11.46 6 - 16 NA 11 No
F6 Boring 2/14/2011 12.02 NA NA NA 11 No
F7 Boring 2/14/2011 12.08 NA NA NA 4.5 Yes
F7.5 Boring 2/14/2011 11.97 NA NA NA 7.5 Yes
F9 Boring 2/15/2011 NM NA NA NA 3.5 Yes
G2 Boring 2/14/2011 12.06 NA NA NA 3 Yes
G5 Boring 2/11/2011 11.85 NA NA NA 11 No
G6 Boring 2/11/2011 11.59 NA NA NA 11 No
G7 Boring 2/14/2011 11.76 NA NA NA 6 Yes
G7.5 Boring 2/14/2011 11.63 NA NA NA 4 Yes
H2 Boring 2/14/2011 11.75 NA NA NA 11 No
H5 Monitoring Well 2/11/2011 10.83 10.49 6 -16 NA 11 No
H5.5 Boring 2/11/2011 11.28 NA NA NA 5 Yes
H6 Boring 2/11/2011 11.20 NA NA NA 1 Yes
H6 5 B i 2/15/2011 11 46 NA NA NA 2 5 YH6.5 Boring 2/15/2011 11.46 NA NA NA 2.5 Yes
H7 Boring 2/14/2011 11.27 NA NA NA 4 Yes
H7.5 Boring 2/15/2011 11.25 NA NA NA 11 No
I2 Boring 2/10/2011 11.22 NA NA NA 2.5 Yes
J2 Boring 2/10/2011 11.55 NA NA NA 2.5 Yes
J3 Boring 2/10/2011 11.94 NA NA NA 3 Yes
J4 Monitoring Well 2/10/2011 11.84 11.53 6 - 16 NA 11 No
P1 Boring 2/10/2011 10.46 NA NA NA 1 Yes
P10 Boring 2/15/2011 10.58 NA NA NA 3 Yes
P11 Boring 2/14/2011 10.53 NA NA NA 11 No
P12 Boring 2/14/2011 10.45 NA NA NA 11 No
P13 Boring 2/16/2011 9.88 NA NA NA 11 No
P14 Boring 2/15/2011 9.89 NA NA NA 4 Yes
P15 Boring 2/16/2011 9.61 NA NA NA 11 No
P16 Boring 2/16/2011 9.51 NA NA NA 11 No
P17 Boring 2/16/2011 9.18 NA NA NA 11 No
P18 Boring 2/16/2011 13.05 NA NA NA 11 No
P19 Boring 2/14/2011 11.19 NA NA NA 11 No
P2 Boring 2/10/2011 11.39 NA NA NA 1 Yes
P20 Boring 2/16/2011 13.34 NA NA NA 11 No
P21 Boring 2/15/2011 11.79 NA NA NA 11 No
P22 Boring 2/15/2011 11.82 NA NA NA 11 No
P3 Boring 2/10/2011 11.73 NA NA NA 1 Yes
P4 Boring 2/10/2011 11.14 NA NA NA 11 No
P5 Boring 2/11/2011 10.89 NA NA NA 4 Yes
P6 Boring 2/11/2011 10.92 NA NA NA 1 Yes

General Notes:
1.    ft = feet.
2     NAVD = North American Vertical Datum of 1988.
3.    NA = Not Applicable.
4.    NM = Not Measured.
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Table 2.  Chemical Testing Results - Soil 
Former Schiavone Property - Moran Terminal
Charlestown, Massachusetts

Boring Sample Sample Sample
Location Name Date Depth (ft) Aroclor 1242 Aroclor 1248 Aroclor 1254 Aroclor 1260 Total PCBs

A12-S1(0-0.5) 2/16/2011 0-0.5 < 0.54 < 0.54 < 0.54 < 0.54 ND
A12-S2(1-3) 2/16/2011 1-3 < 0.58 < 0.58 < 0.58 3.1 3.1
A12-S3(3-5) 2/16/2011 3-5 < 0.54 < 0.54 < 0.54 < 0.54 ND

A12-S20 2/16/2011 3-5 < 0.52 < 0.52 < 0.52 < 0.52 ND
A12-S4(5-7) 2/16/2011 5-7 < 0.63 < 0.63 < 0.63 < 0.63 ND

B10-S1(0-0.5) 2/16/2011 0-0.5 < 0.54 < 0.54 < 0.54 < 0.54 ND
B10-S2(1-3) 2/16/2011 1-3 < 0.54 0.57 1.2 < 0.54 1.77

B10-S3(3-4.5) 2/16/2011 3-4.5 < 0.57 2.2 2.6 0.7 5.5
B11-S1(0-0.5) 2/16/2011 0-0.5 < 0.57 < 0.57 < 0.57 < 0.57 ND
B11-S2(1-3) 2/16/2011 1-3 < 0.61 < 0.61 < 0.61 < 0.61 ND

C10-S1(0-0.5) 2/16/2011 0-0.5 < 0.57 < 0.57 < 0.57 < 0.57 ND
C10-S2(1-3) 2/16/2011 1-3 < 0.53 1.1 1.1 < 0.53 2.2

C10-S3(3-4.5) 2/16/2011 3-4.5 < 0.57 3.2 2.8 0.79 6.79
C8-S1(0-0.5) 2/16/2011 0-0.5 < 0.57 4.7 4.6 1.8 11.1
C8-S2(1-3) 2/16/2011 1-3 < 0.57 9.4 8.8 2.5 20.7

C8-S3(3-4.5) 2/16/2011 3-4.5 < 0.59 3.4 3.5 0.98 7.88
C8-S20 (FD) 2/16/2011 3-4.5 < 0.58 3.1 3.8 1.1 8
C9-S1(0-0.5) 2/16/2011 0-0.5 < 0.56 4.7 3.2 1.3 9.2
C9-S2(1-2.5) 2/16/2011 1-2.5 < 0.56 3.3 2.5 0.87 6.67

CD9-S1(0-0.5) 2/15/2011 0-0.5 < 0.54 < 0.54 < 0.54 < 0.54 ND
CD9-S2(1-3) 2/15/2011 1-3 < 0.49 < 0.49 < 0.49 < 0.49 ND
CD9-S3(3-5) 2/15/2011 3-5 < 0.58 < 0.58 0.7 < 0.58 0.7
CD9-S4(5-7) 2/15/2011 5-7 < 0.57 < 0.57 < 0.57 < 0.57 ND
D5-S1(0-0.5) 2/14/2011 0-0.5 < 0.53 10 10 4.1 24.1
D5-S2(1-3) 2/14/2011 1-3 < 0.64 11 13 5.3 29.3
D5 S3(3 5) 2/14/2011 3 5 0 56 6 3 9 9 3 7 19 9

C8

C9

CD9

D5

Analyte Concentration (mg/kg)

A12

B10

B11

C10

D5-S3(3-5) 2/14/2011 3-5 < 0.56 6.3 9.9 3.7 19.9
D5-S4(5-7) 2/14/2011 5-7 < 0.59 8 14 6.8 28.8

D6-S1(0-0.5) 2/14/2011 0-0.5 < 0.54 < 0.54 < 0.54 < 0.54 ND
D6-S2(1-3) 2/14/2011 1-3 < 0.64 2.6 2.4 0.87 5.87

D6-S3(3-3.5) 2/14/2011 3-3.5 < 0.54 3.5 3.1 1.2 7.8
D6.5-S1(0-0.5) 2/14/2011 0-0.5 < 0.49 < 0.49 < 0.49 < 0.49 ND
D6.5-S2(1-3) 2/14/2011 1-3 < 0.49 < 0.49 < 0.49 < 0.49 ND
D6.5-S3(3-4) 2/14/2011 3-4 < 0.51 < 0.51 < 0.51 < 0.51 ND

D6.5-S20 (FD) 2/14/2011 3-4 < 0.54 < 0.54 < 0.54 < 0.54 ND
D7-S1(0-0.5) 2/14/2011 0-0.5 < 0.5 1.9 5.2 2.8 9.9
D7-S2(1-3) 2/14/2011 1-3 < 0.53 10 14 9 33
D7-S3(3-5) 2/14/2011 3-5 < 0.55 < 0.55 < 0.55 < 0.55 ND
D7-S4(5-7) 2/14/2011 5-7 < 0.63 < 0.63 < 0.63 < 0.63 ND

D8-S1(0-0.5) 2/15/2011 0-0.5 < 0.52 < 0.52 < 0.52 < 0.52 ND
D8-S2(1-3) 2/15/2011 1-3 < 0.53 4.2 12 3.8 20
D8-S3(3-5) 2/15/2011 3-5 < 0.59 < 0.59 < 0.59 < 0.59 ND
D8-S4(5-7) 2/15/2011 5-7 < 0.63 < 0.63 < 0.63 < 0.63 ND

E3-S1(0-0.5) 2/10/2011 0-0.5 < 0.54 < 0.54 < 0.54 < 0.54 ND
E3-S2(1-3) 2/10/2011 1-3 < 0.54 3.6 4.7 1.9 10.2
E3-S3(3-5) 2/10/2011 3-5 < 0.57 8.1 9 3.3 20.4
E3-S4(5-7) 2/10/2011 5-7 < 0.53 0.63 0.68 < 0.53 1.31

D6.5

D7

D8

E3

D5

D6
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Table 2.  Chemical Testing Results - Soil 
Former Schiavone Property - Moran Terminal
Charlestown, Massachusetts

Boring Sample Sample Sample
Location Name Date Depth (ft) Aroclor 1242 Aroclor 1248 Aroclor 1254 Aroclor 1260 Total PCBs

Analyte Concentration (mg/kg)

E4-S1(0-0.5) 2/15/2011 0-0.5 < 0.55 < 0.55 < 0.55 < 0.55 ND
E4-S2(1-3) 2/15/2011 1-3 < 0.54 < 0.54 < 0.54 < 0.54 ND
E4-S3(3-4) 2/15/2011 3-4 < 0.58 4.4 9.4 4.1 17.9

E5-S1(0-0.5) 2/11/2011 0-0.5 < 0.51 < 0.51 < 0.51 < 0.51 ND
E6-S1(0-0.5) 2/15/2011 0-0.5 < 0.66 < 0.66 < 0.66 < 0.66 ND
E6-S2(1-3) 2/15/2011 1-3 < 0.58 9.6 20 7.3 36.9
E6-S3(3-5) 2/15/2011 3-5 < 0.58 < 0.58 < 0.58 < 0.58 ND
E6-S4(5-7) 2/15/2011 5-7 < 0.59 < 0.59 < 0.59 < 0.59 ND

E7-S1(0-0.5) 2/14/2011 0-0.5 < 0.52 < 0.52 < 0.52 < 0.52 ND
E7-S2(1-3) 2/14/2011 1-3 < 0.5 < 0.5 < 0.5 < 0.5 ND
E7-S3(3-5) 2/14/2011 3-5 < 0.59 < 0.59 < 0.59 < 0.59 ND
E7-S4(5-7) 2/14/2011 5-7 < 0.59 < 0.59 < 0.59 < 0.59 ND

E8-S1(0-0.5) 2/15/2011 0-0.5 < 0.51 < 0.51 < 0.51 < 0.51 ND
E8-S2(1-3) 2/15/2011 1-3 < 0.53 < 0.53 15 3.2 18.2
E8-S3(3-5) 2/15/2011 3-5 < 0.64 < 0.64 < 0.64 < 0.64 ND
E8-S4(5-7) 2/15/2011 5-7 < 0.73 < 0.73 < 0.73 < 0.73 ND

E9-S1(0-0.5) 2/15/2011 0-0.5 < 0.5 < 0.5 < 0.5 < 0.5 ND
E9-S2(1-3) 2/15/2011 1-3 < 0.53 4.2 3.1 0.71 8.01
E9-S3(3-5) 2/15/2011 3-5 6.7 < 0.57 5.2 3.2 15.1

E9-S20 (FD) 2/15/2011 3-5 3.6 < 0.57 3.4 2 9
E9-S4(5-7) 2/15/2011 5-7 < 0.58 < 0.58 < 0.58 < 0.58 ND

EF8-S1(0-0.5) 2/16/2011 0-0.5 < 0.52 < 0.52 < 0.52 < 0.52 ND
EF8-S2(1-3) 2/16/2011 1-3 < 0.51 4.6 2.5 0.55 7.65

EF8-S3(3-3.5) 2/16/2011 3-3.5 < 0.53 13 8 2.1 23.1
EF9-S1(0-0.5) 2/15/2011 0-0.5 < 0.54 < 0.54 < 0.54 < 0.54 ND
EF9 S2(1 3) 2/15/2011 1 3 < 0 6 < 0 6 0 95 < 0 6 0 95

EF8

EF9

E6

E5

E7

E8

E9

E4

EF9-S2(1-3) 2/15/2011 1-3 < 0.6 < 0.6 0.95 < 0.6 0.95
F2-S1(0-0.5) 2/14/2011 0-0.5 < 0.53 < 0.53 < 0.53 < 0.53 ND
F2-S20 (FD) 2/14/2011 0-0.5 < 0.54 < 0.54 < 0.54 < 0.54 ND
F2-S2(1-3) 2/14/2011 1-3 < 0.54 17 15 2.9 34.9

F5-S1(0-0.5) 2/11/2011 0-0.5 < 0.51 < 0.51 < 0.51 < 0.51 ND
F5-S2(1-3) 2/11/2011 1-3 < 0.48 < 0.48 0.58 < 0.48 0.58
F5-S3(3-5) 2/11/2011 3-5 < 0.59 < 0.59 < 0.59 < 0.59 ND
F5-S4(5-7) 2/11/2011 5-7 < 0.62 < 0.62 < 0.62 < 0.62 ND

F6-S1(0-0.5) 2/14/2011 0-0.5 < 0.54 < 0.54 < 0.54 < 0.54 ND
F6-S2(1-3) 2/14/2011 1-3 < 0.49 < 0.49 < 0.49 < 0.49 ND
F6-S3(3-5) 2/14/2011 3-5 < 0.49 < 0.49 < 0.49 < 0.49 ND
F6-S4(5-7) 2/14/2011 5-7 < 0.61 < 0.61 < 0.61 < 0.61 ND

F7-S1(0-0.5) 2/14/2011 0-0.5 < 0.5 < 0.5 < 0.5 < 0.5 ND
F7-S2(1-3) 2/14/2011 1-3 < 0.58 < 0.58 0.84 < 0.58 0.84

F7-S3(3-4.5) 2/14/2011 3-4.5 < 0.59 < 0.59 15 4.5 19.5
F7.5-S1(0-0.5) 2/14/2011 0-0.5 < 0.52 < 0.52 < 0.52 < 0.52 ND
F7.5-S2(1-3) 2/14/2011 1-3 < 0.48 < 0.48 < 0.48 1.1 1.1
F7.5-S3(3-5) 2/14/2011 3-5 < 0.58 < 0.58 < 0.58 7.7 7.7
F7.5-S4(5-7) 2/14/2011 5-7 < 0.55 < 0.55 < 0.55 < 0.55 ND

F7

F7.5

F2

F6

F5
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Table 2.  Chemical Testing Results - Soil 
Former Schiavone Property - Moran Terminal
Charlestown, Massachusetts

Boring Sample Sample Sample
Location Name Date Depth (ft) Aroclor 1242 Aroclor 1248 Aroclor 1254 Aroclor 1260 Total PCBs

Analyte Concentration (mg/kg)

G2-S1(0-0.5) 2/14/2011 0-0.5 < 0.52 < 0.52 < 0.52 < 0.52 ND
G2-S2(1-3) 2/14/2011 1-3 < 3.7 44 42 14 100

G2-S20 (FD) 2/14/2011 1-3 < 3.3 27 27 10 64
G5-S1(0-0.5) 2/11/2011 0-0.5 < 0.54 < 0.54 < 0.54 < 0.54 ND
G5-S2(1-3) 2/11/2011 1-3 < 0.6 3.5 4 1.6 9.1
G5-S3(3-5) 2/11/2011 3-5 < 0.54 2.2 0.76 < 0.54 2.96
G5-S4(5-7) 2/11/2011 5-7 < 0.59 < 0.59 < 0.59 < 0.59 ND

G6-S1(0-0.5) 2/11/2011 0-0.5 < 0.52 < 0.52 < 0.52 < 0.52 ND
G6-S2(1-3) 2/11/2011 1-3 < 0.5 < 0.5 < 0.5 < 0.5 ND
G6-S3(3-5) 2/11/2011 3-5 < 0.57 2.7 2.8 0.76 6.26
G6-S4(5-7) 2/11/2011 5-7 < 0.61 < 0.61 < 0.61 < 0.61 ND

G7-S1(0-0.5) 2/14/2011 0-0.5 < 0.49 < 0.49 < 0.49 < 0.49 ND
G7-S2(1-3) 2/14/2011 1-3 < 0.54 < 0.54 < 0.54 < 0.54 ND

G7-S20 (FD) 2/14/2011 1-3 < 0.53 < 0.53 < 0.53 < 0.53 ND
G7-S3(3-5) 2/14/2011 3-5 < 0.54 3.8 4.3 2.1 10.2
G7-S4(5-6) 2/14/2011 5-6 < 0.59 1.4 2 0.77 4.17

G7.5-S1(0-0.5) 2/14/2011 0-0.5 < 0.5 < 0.5 < 0.5 < 0.5 ND
G7.5-S2(1-3) 2/14/2011 1-3 < 0.53 < 0.53 3.8 0.72 4.52
G7.5-S3(3-4) 2/14/2011 3-4 < 0.51 0.85 < 0.51 < 0.51 0.85
H2-S1(0-0.5) 2/14/2011 0-0.5 < 0.51 0.63 2.9 1 4.53
H2-S2(1-3) 2/14/2011 1-3 < 0.5 4.3 4.3 1.6 10.2
H2-S3(3-5) 2/14/2011 3-5 < 0.5 < 0.5 < 0.5 < 0.5 ND
H2-S4(5-7) 2/14/2011 5-7 < 0.59 < 0.59 0.8 < 0.59 0.8

H5-S1(0-0.5) 2/11/2011 0-0.5 < 0.53 < 0.53 < 0.53 < 0.53 ND
H5-S2(1-3) 2/11/2011 1-3 < 0.63 < 0.63 < 0.63 < 0.63 ND
H5 S3(3 5) 2/11/2011 3 5 < 0 58 < 0 58 < 0 58 < 0 58 ND

G7

G7.5

H2

H5

G2

G5

G6

H5-S3(3-5) 2/11/2011 3-5 < 0.58 < 0.58 < 0.58 < 0.58 ND
H5-S20 (FD) 2/11/2011 3-5 < 0.58 < 0.58 < 0.58 < 0.58 ND
H5-S4(5-7) 2/11/2011 5-7 < 0.63 < 0.63 1.1 0.64 1.74

H5.5-S1(0-0.5) 2/11/2011 0-0.5 < 0.52 0.67 0.99 1.3 2.96
H5.5-S20 (FD) 2/11/2011 0-0.5 < 0.51 < 0.51 0.68 0.88 1.56
H5.5-S2(1-3) 2/11/2011 1-3 3 < 0.54 3.4 2.5 8.9
H5.5-S3(3-5) 2/11/2011 3-5 2.1 < 0.52 1.8 1.2 5.1
H6-S1(0-0.5) 2/11/2011 0-0.5 < 0.64 < 0.64 < 0.64 < 0.64 ND

H6.5-S1(0-0.5) 2/15/2011 0-0.5 < 0.53 < 0.53 < 0.53 < 0.53 ND
H6.5-S2(1-2.5) 2/15/2011 1-2.5 < 0.48 < 0.48 0.9 < 0.48 0.9
H7-S1(0-0.5) 2/14/2011 0-0.5 < 0.51 < 0.51 < 0.51 < 0.51 ND
H7-S2(1-3) 2/14/2011 1-3 < 0.52 < 0.52 < 0.52 0.73 0.73
H7-S3(3-4) 2/14/2011 3-4 < 0.55 7.2 9.9 3.5 20.6

H7.5-S1(0-0.5) 2/15/2011 0-0.5 < 0.57 < 0.57 < 0.57 < 0.57 ND
H7.5-S2(1-3) 2/15/2011 1-3 < 0.53 < 0.53 < 0.53 < 0.53 ND
H7.5-S3(3-5) 2/15/2011 3-5 < 0.53 3.3 5 1.9 10.2
H7.5-S4(5-7) 2/15/2011 5-7 < 0.61 < 0.61 < 0.61 < 0.61 ND

H7.5-S20 (FD) 2/15/2011 5-7 < 0.66 < 0.66 < 0.66 < 0.66 ND

H6.5

H6

H7

H7.5

H5

H5.5

GEI Consultants, Inc. 09150-3
Page 3 of 5

August 2011
 M:\PROJECT\2009\09150\09150-3\Reports\AUL Investigation Report\Tables\T2_Soil Results



Table 2.  Chemical Testing Results - Soil 
Former Schiavone Property - Moran Terminal
Charlestown, Massachusetts

Boring Sample Sample Sample
Location Name Date Depth (ft) Aroclor 1242 Aroclor 1248 Aroclor 1254 Aroclor 1260 Total PCBs

Analyte Concentration (mg/kg)

I2-S1(0-0.5) 2/10/2011 0-0.5 < 0.55 < 0.55 < 0.55 < 0.55 ND
I2-S2(1-2.5) 2/10/2011 1-2.5 < 0.58 8.2 8.1 3.4 19.7
I2-S20 (FD) 2/10/2011 1-2.5 < 0.54 1.1 0.71 < 0.54 1.81
J2-S1(0-0.5) 2/10/2011 0-0.5 < 0.55 < 0.55 < 0.55 < 0.55 ND
J2-S2(1-2.5) 2/10/2011 1-2.5 < 0.51 < 0.51 3.7 0.84 4.54
J3-S1(0-0.5) 2/10/2011 0-0.5 < 0.57 < 0.57 < 0.57 < 0.57 ND
J3-S2(1-3) 2/10/2011 1-3 27 < 0.56 20 10 57

J4-S1(0-0.5) 2/10/2011 0-0.5 < 0.55 < 0.55 < 0.55 < 0.55 ND
J4-S2(1-3) 2/10/2011 1-3 < 0.53 < 0.53 < 0.53 < 0.53 ND

J4-S20 (FD) 2/10/2011 1-3 < 0.55 < 0.55 < 0.55 < 0.55 ND
J4-S3(3-5) 2/10/2011 3-5 < 0.58 < 0.58 < 0.58 < 0.58 ND
J4-S4(5-7) 2/10/2011 5-7 < 0.61 < 0.61 < 0.61 < 0.61 ND

P1-S1(0-0.5) 2/10/2011 0-0.5 < 0.48 < 0.48 < 0.48 < 0.48 ND
P2-S1(0-0.5) 2/10/2011 0-0.5 < 0.5 < 0.5 < 0.5 < 0.5 ND
P3-S1(0-0.5) 2/10/2011 0-0.5 < 0.53 < 0.53 < 0.53 < 0.53 ND
P4-S2(1-3) 2/10/2011 1-3 < 0.53 < 0.53 1.3 0.78 2.08
P4-S3(3-5) 2/10/2011 3-5 < 0.59 < 0.59 < 0.59 < 0.59 ND
P4-S4(5-7) 2/10/2011 5-7 < 0.61 < 0.61 < 0.61 < 0.61 ND

P5-S1(0-0.5) 2/11/2011 0-0.5 < 0.5 < 0.5 < 0.5 < 0.5 ND
P5-S2(1-3) 2/11/2011 1-3 < 0.52 < 0.52 < 0.52 < 0.52 ND
P5-S3(3-4) 2/11/2011 3-4 < 0.56 < 0.56 < 0.56 < 0.56 ND

P6-S1(0-0.5) 2/11/2011 0-0.5 < 0.53 < 0.53 < 0.53 < 0.53 ND
P10-S1(0-0.5) 2/15/2011 0-0.5 < 0.51 < 0.51 < 0.51 < 0.51 ND
P10-S2(1-3) 2/15/2011 1-3 < 0.53 < 0.53 < 0.53 < 0.53 ND

P11-S1(0-0.5) 2/14/2011 0-0.5 < 0.51 < 0.51 < 0.51 < 0.51 ND
P11 S2(1 3) 2/14/2011 1 3 < 0 5 < 0 5 < 0 5 < 0 5 ND

P10

P1
P2
P3

P4

P5

J2

J3

J4

P6

I2

P11-S2(1-3) 2/14/2011 1-3 < 0.5 < 0.5 < 0.5 < 0.5 ND
P11-S3(3-5) 2/14/2011 3-5 < 0.52 < 0.52 < 0.52 < 0.52 ND
P11-S4(5-7) 2/14/2011 5-7 < 0.55 < 0.55 < 0.55 < 0.55 ND

P12-S1(0-0.5) 2/14/2011 0-0.5 < 0.52 < 0.52 < 0.52 < 0.52 ND
P12-S2(1-3) 2/14/2011 1-3 < 0.54 < 0.54 < 0.54 < 0.54 ND

P12-S20 (FD) 2/14/2011 1-3 < 0.55 3.8 6 1.8 11.6
P12-S3(3-5) 2/14/2011 3-5 5.5 < 0.62 < 0.62 < 0.62 5.5
P12-S4(5-7) 2/14/2011 5-7 < 0.58 < 0.58 < 0.58 < 0.58 ND

P13-S1(0-0.5) 2/16/2011 0-0.5 < 0.56 < 0.56 < 0.56 < 0.56 ND
P13-S2(1-3) 2/16/2011 1-3 < 0.74 < 0.74 < 0.74 < 0.74 ND
P13-S3(3-5) 2/16/2011 3-5 < 0.52 < 0.52 < 0.52 < 0.52 ND

P14-S1(0-0.5) 2/15/2011 0-0.5 < 0.52 < 0.52 < 0.52 < 0.52 ND
P14-S2(1-3) 2/15/2011 1-3 < 0.54 < 0.54 < 0.54 < 0.54 ND
P14-S3(3-4) 2/15/2011 3-4 < 0.56 < 0.56 < 0.56 < 0.56 ND

P15-S1(0-0.5) 2/16/2011 0-0.5 < 0.54 < 0.54 < 0.54 < 0.54 ND
P15-S2(1-3) 2/16/2011 1-3 < 0.57 < 0.57 < 0.57 < 0.57 ND
P15-S3(3-5) 2/16/2011 3-5 < 0.54 < 0.54 < 0.54 < 0.54 ND

P13

P14

P15

P11

P12
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Table 2.  Chemical Testing Results - Soil 
Former Schiavone Property - Moran Terminal
Charlestown, Massachusetts

Boring Sample Sample Sample
Location Name Date Depth (ft) Aroclor 1242 Aroclor 1248 Aroclor 1254 Aroclor 1260 Total PCBs

Analyte Concentration (mg/kg)

P16-S1(0-0.5) 2/16/2011 0-0.5 < 0.52 < 0.52 < 0.52 < 0.52 ND
P16-S2(1-3) 2/16/2011 1-3 < 0.58 < 0.58 < 0.58 < 0.58 ND
P16-S3(3-5) 2/16/2011 3-5 < 0.55 < 0.55 < 0.55 < 0.55 ND

P16-S20 (FD) 2/16/2011 3-5 < 0.6 < 0.6 < 0.6 < 0.6 ND
P16-S4(5-7) 2/16/2011 5-7 < 0.58 < 0.58 < 0.58 < 0.58 ND

P17-S1(0-0.5) 2/16/2011 0-0.5 < 0.54 < 0.54 < 0.54 < 0.54 ND
P17-S2(1-3) 2/16/2011 1-3 < 0.61 < 0.61 < 0.61 < 0.61 ND
P17-S3(3-5) 2/16/2011 3-5 < 0.12 < 0.12 < 0.12 < 0.12 ND
P17-S4(5-7) 2/16/2011 5-7 < 0.64 < 0.64 < 0.64 < 0.64 ND

P18-S1(0-0.5) 2/16/2011 0-0.5 < 0.52 < 0.52 < 0.52 < 0.52 ND
P18-S2(1-3) 2/16/2011 1-3 < 0.6 < 0.6 < 0.6 < 0.6 ND
P18-S3(3-5) 2/16/2011 3-5 < 0.54 < 0.54 < 0.54 < 0.54 ND
P18-S4(5-7) 2/16/2011 5-7 < 0.53 2.7 3.8 1.2 7.7

P19-S1(0-0.5) 2/14/2011 0-0.5 < 0.52 < 0.52 < 0.52 < 0.52 ND
P19-S2(1-3) 2/14/2011 1-3 < 0.54 3.4 4.3 1.4 9.1
P19-S3(3-5) 2/14/2011 3-5 < 0.69 < 0.69 < 0.69 < 0.69 ND

P19-S20 (FD) 2/14/2011 3-5 < 0.66 < 0.66 < 0.66 < 0.66 ND
P19-S4(5-7) 2/14/2011 5-7 < 0.54 < 0.54 < 0.54 < 0.54 ND

P20-S1(0-0.5) 2/16/2011 0-0.5 < 0.56 < 0.56 < 0.56 < 0.56 ND
P20-S2(1-3) 2/16/2011 1-3 < 0.59 2.3 3.2 0.95 6.45

P20-S20 (FD) 2/16/2011 1-3 < 0.57 1.9 2.5 0.77 5.17
P20-S3(3-5) 2/16/2011 3-5 < 0.55 2 2.6 0.79 5.39
P20-S4(5-7) 2/16/2011 5-7 < 0.56 1.2 1.7 < 0.56 2.9

P21-S1(0-0.5) 2/15/2011 0-0.5 < 0.54 < 0.54 < 0.54 < 0.54 ND
P21-S2(1-3) 2/15/2011 1-3 < 0.51 < 0.51 < 0.51 < 0.51 ND
P21 S3(3 5) 2/15/2011 3 5 < 0 58 < 0 58 0 61 < 0 58 0 61

P18

P19

P20

P21

P16

P17

P21-S3(3-5) 2/15/2011 3-5 < 0.58 < 0.58 0.61 < 0.58 0.61
P21-S4(5-7) 2/15/2011 5-7 < 0.57 < 0.57 < 0.57 < 0.57 ND

P22-S1(0-0.5) 2/15/2011 0-0.5 < 0.57 < 0.57 < 0.57 < 0.57 ND
P22-S20 (FD) 2/15/2011 0-0.5 < 0.54 < 0.54 < 0.54 < 0.54 ND
P22-S2(1-3) 2/15/2011 1-3 < 0.56 0.94 1.9 0.56 3.4
P22-S3(3-5) 2/15/2011 3-5 < 0.52 3.1 2.4 0.93 6.43
P22-S4(5-7) 2/15/2011 5-7 < 0.61 1.2 3.1 < 0.61 4.3

General Notes:
1. Analytes detected in at least one sample are reported here.  For a complete list of analytes see the laboratory data sheets.
2. PCBs = Polychlorinated Biphenyls
3. ft = feet
4. mg/kg = milligrams per kilogram
5. ND = The analyte was not detected above the laboratory reporting limit.  See the laboratory data for the laboratory reporting limit.
6. FD = The sample is a field duplicate of the preceding sample in the table.
7. Concentrations in bold equal or exceed 50 mg/kg.

P22

GEI Consultants, Inc. 09150-3
Page 5 of 5
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Table 3. Chemical Testing Results - Groundwater
Former Schiavone Property - Moran Terminal
Charlestown, Massachusetts

E3(MW) F5(MW) H5(MW) J4(MW)
E3(MW) E8(MW) AE8(MW) (FD) F5(MW) H5(MW) J4(MW)

6 - 16 6 - 16 6 - 16 6 - 16 6 - 16 6 - 16
3/2/2011 3/2/2011 3/2/2011 3/2/2011 3/2/2011 3/2/2011

Analyte Method Units
GW-2 GW-3

Polychlorinated Biphenyls (PCBs) SW8082 ug/l
Aroclor 1016 NS NS < 0.22  < 0.22  < 0.23  < 0.21  < 0.23  < 0.23  
Aroclor 1221 NS NS < 0.22  < 0.22  < 0.23  < 0.21  < 0.23  < 0.23  
Aroclor 1232 NS NS < 0.22  < 0.22  < 0.23  < 0.21  < 0.23  < 0.23  
Aroclor 1242 NS NS < 0.22  < 0.22  < 0.23  < 0.21  < 0.23  < 0.23  
Aroclor 1248 NS NS < 0.22  < 0.22  < 0.23  < 0.21  < 0.23  < 0.23  
Aroclor 1254 NS NS < 0.22  < 0.22  < 0.23  < 0.21  < 0.23  < 0.23  
Aroclor 1260 NS NS < 0.22  < 0.22  < 0.23  < 0.21  < 0.23  < 0.23  
Aroclor 1262 NS NS < 0.22  < 0.22  < 0.23  < 0.21  < 0.23  < 0.23  
Aroclor 1268 NS NS < 0.22  < 0.22  < 0.23  < 0.21  < 0.23  < 0.23  
Total PCBs 5 10 ND ND ND ND ND ND

General Notes:
1. Analytes detected in at least one sample are reported here.  For a complete list of analytes see the laboratory data sheets.
2. "<" = The analyte was not detected at a concentration above the specified laboratory reporting limit.
3. MCP = 310 CMR 40.0000 Massachusetts Contingency Plan with revisions effective December 14, 2007.
4. Method 1 Standards (e.g.,GW2), where identified, are cited from the MCP.
5. ND = The analyte was not detected above the laboratory reporting limit.  See the laboratory data sheets for the laboratory reporting limit.
6. NS = No MCP standard has been established for this analyte.
7. µg/L = micrograms per liter

E8(MW)

MCP Method 1 Standards

Sample Location:
Sample Name:

Well Screen Interval (ft):
Sample Date:

GEI Consultants, Inc. Project 09150-3 August 2011
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Table 4.  Soil Field Duplicate Sample Data
Former Schiavone Property - Moran Terminal
Charlestown, Massachusetts

Sample
Date

Total PCB
Concentration

(mg/kg)

Field
Duplicate

Name

Total PCB
Concentration

(mg/kg)

RPD
(%)

E9-S3(3-5) 2/15/11 15.10 E9-S20 9 50.62
F2-S1(0-0.5) 2/14/11 ND F2-S20 ND ----(a)

G2-S2(1-3) 2/14/11 100.00 G2-S20 64 43.90
G7-S2(1-2) 2/14/11 ND G7-S20 ND ----(a)

H5-S3(3-5) 2/11/11 ND H5-S20 ND ----(a)

H5.5-S1(0-0.5) 2/11/11 2.29 H5-S20 1.56 37.92
H7.5-S4(5-7) 2/15/11 ND H7.5-S20 ND ----(a)

I2-S2(1-2.5) 2/10/11 19.7 I2-S20 1.81 166.34
J4-S2(1-3) 2/10/11 ND J4-S20 ND ----(a)

P12-S2(1-3) 2/14/11 ND P12-S20 11.6 ----(b)

P16-S3(3-5) 2/16/11 ND P16-S20 ND ----(a)

P19-S3(3-5) 2/14/11 ND P19-S20 ND ----(a)

P20-S2(1-3) 2/16/11 6.45 P20-S20 5.17 22.03
P22-S1(0-0.5) 2/15/11 ND P22-S20 ND ----(a)

C8-S3(3-4.5) 2/16/11 7.88 C8-S20 8 1.51
D6.5-S3(3-4) 2/14/11 ND D6.5-S20 ND ----(a)

General Notes:
1. PCB = Polychlorinated biphenyls.
2. RPD = Relative Percent Difference (calculated by dividing the difference of the two values by the average of the two values).
3. mg/kg = milligrams per kilogram.
4. ND = The analyte was not detected above the laboratory reporting limit.  See the laboratory data for the laboratory reporting limit.
5

Sample Name

" (a)" means RPD not calculated because PCBs were not detected above the laboratory reporting limit in either sample of the duplicate pair5.
6. "---(b)" means RPD not calculated because PCBs were not detected above the laboratory reporting limit in at least one of the samples.

---  means RPD not calculated because PCBs were not detected above the laboratory reporting limit in either sample of the duplicate pair.

GEI Consultants, Inc. Project 09150-3 August 2011
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CERTIFICATION IN ACCORDANCE WITH 40 CFR 761.61 
 
 
All sampling plans, sample collection procedures, sample preparation procedures, 
extraction procedures, and instrumental/chemical analysis procedures used to assess or 
characterize the PCB contamination at the cleanup site that is the subject of this 
document are on file at the following location: 
 

GEI Consultants, Inc. 
400 Unicorn Park Drive 
Woburn, MA  01801 
 
Contact:  Ileen S. Gladstone, P.E., LSP, LEED AP 
Phone:  (781) 721-4012 

 
Under civil and criminal penalties of law for the making or submission of false or 
fraudulent statements or representations (18 U.S.C. 1001 and 15 U.S.C. 2615), I certify 
that the information contained in or accompanying this document is true, accurate, and 
complete.  As to the sections of this document for which I cannot personally verify truth 
and accuracy, I certify as the company official having supervisory responsibility for the 
persons who, acting under my direct instructions, made the verification that this 
information is true, accurate, and complete. 
 
 
 
 
_________________________________ 
Erik Bankey 
Project Manager, Capital Programs and Environmental Affairs 
Massachusetts Port Authority 
 
 
 

M:\PROJECT\2009\09150\09150-3\Reports\AUL Investigation Report\App A_Certification\AppA_certification.doc 



Risk-Based Cleanup Plan 
Former Schiavone Property – Moran Terminal  
Charlestown, Massachusetts 
August 2011 
 

GEI Consultants, Inc.   

Appendix B 

Weston Site Plan 



PILE CAP
4 FT. DEEP

AUL

AUL

AU
L

MORAN A
UL-2

25879/13
2

21629/31
9

MORAN A
UL-1

I=(-)3.6±

I=(-)3.1

(NO FLOW
)

I=6.6

I=4.7

I=6.5

I=6.6

I=7.1

18
" 
R
C
P

2
4
" 
R
C
P

I=4.4

I=6.9

3
6
" 
R
C
P

I=7.6I=3.2

I=4.8 I=6.2

I=6.8

I=6.4

I=6.7

I=5.9

I=5.3

I=5.2

I=5.0

I=4.7

I=4.5

I=7.0

I=3.6

12
" 
R
C
P

15"
 RC

P

12
" 
R
C
P

I=1.79

I=6.9

I=5.7

I=4.6

I=5.5

I=7.2

I=1.5

2
4
" 
R
C
P

3
6
" 
R
C
P

I=8.3

I=0.8

3
6
" 
R
C
P

I=5.1

I=4.5

FULL

I=3.7

I=3.6

I=2.9

I=2.2
I=7.1

I=3.2

3
6
" 
R
C
P

2
4
" 
R
C
P

18
" 
RC

P

24
" 
RC

P

24
" 
RC

P

2
4
" 
R
C
P

9.5

9.5

9.5

10
.0

10.0 10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.5
10.5 10.5 10.5 10.5

10.5

10.5

10.5

10.5

10.5

10.5

10
.5

11
.0

11.0 11.0

11.0

11.0

11.0
11.0

11.0

11.0
11.0

11.0

11
.0

11.0

11.0

11
.0

11
.0

11.0

11.0

11
.0

11.0

11.0

11.0

11.0

11.0

11.5

11
.5

11.5

11.5

11.5

11
.5

11.5

11.5

11.5

11.5

11.5

11
.5

11.5
11

.5

11.5

11
.5

11
.5

11.5

11.5

11.5

11
.5

12
.0

12
.0

12
.0

12.0

12.0

12.0

12
.0

12.0

12.0
12.0

12.0

12.0

12.0

12.0

12.0

12
.0

12.0

12
.5

1 2
.5

12.5

12.5

12.5

12.5

12.5

12.5

12.5

12.5

12.5

12.5

12
.5

12.5
12.5 12.5

12.5

13.0

13.0

13.0

13.0
13.0

13.0

13
.0

13
.0

13.0

13.0

13.0

13.0

13.0

13.0

13.0

13.0 13
.0

BM HYD 
BOLT

EL 14.70

CMH

CONC.

CONC.

CONC.

CONC.

CONC.

CONC.

ASPH.

BIT.

S A L T  
 P I L E

CONC EDGE

CONC EDGE

CONC EDGE

CONC

CONC

ASPH.

BIT.

B
IT
.

C
O
N
C

C
O
N
C

TR
U
C
K
 S
C
A
LE

B
IT

C
O
N
C

G
R
A
V
E
L

R
A
M
P

TRANS.PAD

CONC.

C
O
N
C
.

C
O
N
C
.

C
O
N
C
.

A
S
P
H
.

ASPH.

ASPH.

ASPH.

T E R M I N A L   S T R E E T
(PUBLIC - CITY OF BOSTON LAYOUT)

BI
T 
BE
RM

CONC.

CONC.

BIT BERM

GRAN     
CURB

GRAN CURB

ASPH.

CONC EDGE

TRANSFORMERS

DILAPIDATED PIER

ASPH.

A
S
P
H
.

LIFT STAT
ION

HATCH

T
R
A
I L
E
R

TRAILER

SALT
 STO

RAGE

SHED

4 STORY CONC

REPAIR BAY

RR

RR

CONTROL

CABINET

HOPPERS

C
O
N
V
E
Y
O
R

B
E
LT WATER TA

NK

G
A
TE

GATE
GATE

RR TR
ACK

RR TRACK

RR TRACK

E

WTTC-1 WTTC-2

WTTC-4

WTTC-3(OW)

APPROXIMATE
LIMITS OF
EXISTING AUL AND
DISPOSAL SITE RTN 3-0694

APPROXIMATE
LIMITS OF
EXISTING
CONCRETE SLAB

APPROXIMATE LIMITS
OF MASSPORT MORAN
TERMINAL/ AUTOPORT SITE

REFER TO NOTE 5 FOR
PROPOSED SITE UTILITY

SAMPLING PROGRAM

SB-3 SB-5

SB-4

SB-1

SB-2

MPS-010-07

MPS-012-07

MPS-013-07

MPS-014-07

MPS-015-07

MPS-016-07

MPS-011-07

MPS-009-07

MPS-008-07
MPS-017-07

MPS-019-07

MPS-007-07

MPS-018-07

MPS-020-07

MPS-006-07

MPS-025-07
MPS-001-07

MPS-024-07

MPS-021-07

MPS-004-07MPS-005-07

MPS-022-07
MPS-023-07

MPS-003-07

MPS-002-07

MW-2

MW-1

MW-3
MW-4

MW-5

TP-5
TP-4

TP-6

TP-8

TP-12

TP-7

TP-15
TP-11

TP-1

TP-9

TP-10
TP-14

TP-16

TP-20

TP-17

TP-18

TP-19

TP-3

TP-2

MPS-029-08

MPS-030-08

MPS-033-08

MPS-031-08

MPS-035-08

MPS-032-08

MPS-034-08

MPS-028-08

TP-13A

S1 = 2.4
S2 = 10.9

S1 = 1.1
S2 = 1.7

S1 = 0.55
S2 = 23

S1 = 3.2
S2 = 1.2

ND

ND

22
29

87
12 (3.0)

110 (3.0)

ND

53 (2.5)

ND16

4.3 (3.5)

10 (2.5)

1.9 (2.0)

20 (2.0)

0.6 (2.5)

30 (2.0)

5.1 (2.0)

22

80 M BLADE
TURNING EASEMENT

AREA

COMFIRMATORY SAMPLING IN 1987
FOLLOWING REMOVAL OF 10 CY OF
PCB CONTAMINATED SOIL 124

FORMER SCRAP
CRUSHER

~

FORMER
TRANSFORMER

~ STORAGE AND
LAYDOWN

TEST FACILITY BUILDING

PILE CAPS
4 FT. DEEP

WTTC PARKING

REACTION BLOCK
12 FT. DEEP

~

ROOF: MECHANICAL

SECOND FLOOR:
OFFICES

GROUND FLOOR:
MECHANICAL AND
PUMP ROOMS

APPROXIMATE LIMITS OF
EXCAVATION FOR REACTION
BLOCK CONSTRUCTION
(13 FT. DEEP). STEEL
SHEETING TEMPORARY
EXCAVATION SYSTEM

FORMER
SCRAP PILE

FORMER
SCRAP PILE

ND

39

APPROXIMATE LIMITS OF
EXCAVATION FOR WINCH WALL
PILE CAP CONSTRUCTION
(5 FT. DEEP)

APPROXIMATE LIMITS OF
EXCAVATION FOR PILE CAP
CONSTRUCTION (5 FT. DEEP)

~

EXISTING
BITUMINOUS

ASPHALT

~

~

EXISTING ROLLER
CONCRETE SLAB

~

~

SCALE:

J:
\G

R
A

P
H

IC
S

\3
52

39
\3

52
39

-0
01

-D
00

6.
D

W
G

FIGURE 1

PROPOSED WIND TECHNOLOGY TESTING CENTER (WTTC)
MASSACHUSETTS PORT AUTHORITY - MORAN TERMINAL
CHARLESTOWN, MASSACHUSETTS

SITE AND PREVIOUS SUBSURFACE
EXPLORATION LOCATION PLAN

AS SHOWN
MAY 2009

N

W
E

S

0 60 120 180 240

SCALE IN FEET

NOTES:

1. BASE PLAN TAKEN FROM A DRAWING TITLED "WIND TECHNOLOGY
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HALEY & ALDRICH, INC. ON 8 MAY 2009.

2. PREVIOUS EXPLORATIONS (1986 THROUGH 1997) TAKEN FROM
PHASE II COMPREHENSIVE SITE ASSESSMENT AND RESPONSE ACTION
OUTCOME REPORT PREPARED BY ROY F. WESTON ENGINEERS FOR THE
MASSACHUSETTS PORT AUTHORITY, AND DATED 31 JULY 1997.

3. ELEVATIONS ARE IN FEET AND REFERENCE THE NATIONAL GEODETIC
VERTICAL DATUM OF 1929 (NGVD 29).

4. LOCATION AND GEOMETRY OF PROPOSED FOUNDATIONS TAKEN FROM
SKETCHES PRODUCED BY LeMESSURIER CONSULTANTS, DATED
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Activity and Use Limitation 
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Boring Logs 
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1.0 INTRODUCTION 
 
This report details the results of a geophysical survey conducted by Hager GeoScience, Inc. 
(HGI) for GEI Consultants, Inc. (GEI) at the Moran Terminal in Charlestown, Massachusetts.  
The survey area was a portion of the terminal designated as the former Schiavone Property 
Disposal Site (the survey area).  The objective of the geophysical survey was to locate any 
potential sources of continuing PCB contamination (USTs, drums, etc.). 
 

2.0 DATA ACQUISITION 
 
HGI personnel performed the survey over eight days during the period from March 21st through 
April 7th, 2011, using electromagnetic (EM) and ground penetrating radar (GPR) methods.  HGI 
personnel collected geophysical data over an area of approximately 8.3 acres as specified by GEI 
during a site visit on March 10th and direction from a GEI site representative who met the HGI 
field crew at the site. 
 
Based on the size of the survey area, as well as logistical and time constraints, EM was selected 
as the primary survey method.  GPR was used in areas where EM data could not be collected, 
including those in close proximity to buildings or surface metal and ones with questionable 
satellite coverage for GPS streaming of EM data.  GPR data were collected along orthogonal 
traverses spaced 2.5 to 5 feet apart, while EM data were collected along unidirectional traverses 
spaced approximately 5 feet apart.  The geophysical techniques and their limitations are 
discussed in Section 6. 
 
The locations of surface features as well as the survey traverses are shown on Plates 1, 3, and 5, 
AutoCAD maps created from the GEI base map “091503-02.dwg” and HGI field notes and GPS 
points.  For better viewing of the survey grids and data interpretation, the plates are presented as 
three overlapping sections, designated HGI Sections 1 through 3.   
 
2.1 EM  
 
HGI collected EM data using a Geonics EM61-MK2 (EM61) high-powered time domain metal 
detector, which uses a single transmitting coil to induce secondary time-varying magnetic fields 
in metallic objects.  Two receiving coils detect this secondary magnetic field, which is measured 
in millivolts (mV). 
 
HGI used its Sokkia 2700ISX RTK GPS unit connected directly to the EM61 to maintain 
horizontal survey control and locate the position of EM data.  GPS locations and simultaneous 
EM readings were streamed directly to an Allegro field PC to ensure data quality control, 
sufficient satellite connectivity, and location tracking.  In addition to using the field PC to 
provide visualization of locations, HGI personnel laid out control lines using fiberglass tapes and 
spray paint to better ensure even line spacing. 



Geophysical Investigation        File 2011010 
Moran Terminal         Page 2 
Charlestown, MA           
    

                                             Hager GeoScience, Inc. 
  

 
All EM data were recorded and stored in the internal memory of the Allegro field PC and 
transferred to an HGI office computer for preliminary quality control and subsequent data 
processing. 
 
2.2 GPR  
 
The GPR survey was performed using a GSSI SIR-3000 digital ground penetrating radar 
acquisition system with a 500-MHz antenna and a survey wheel encoder for horizontal distance 
control.  GPR data were displayed on a color monitor and simultaneously recorded on the 
system’s flash memory.  They were recorded with the acquisition time window set at 120 
nanoseconds (ns).  Because of the conductive subsurface conditions, the signal penetration was 
limited to approximately 5 feet.   
 
Data from the survey were downloaded to a PC at the HGI office and analyzed using GSSI’s 
RADAN for Windows XP™ software.   
 
2.3 GPS  
 
In addition to locating the EM61 survey points as described in Section 2.1, HGI’s Sokkia 2700 
ISX RTK unit was also used to locate the survey grids and surface features such as manholes, 
fire hydrants, and building corners.  The Sokkia system provided a relative accuracy of less than 
0.164 feet horizontally and 0.328 feet vertically for points in the Massachusetts State Plane 
coordinate system. 
 

3.0 DATA REDUCTION AND ANALYSIS 
 
3.1 EM 
 
The EM data were downloaded to a PC, where NAVDAT61MK2® and DAT61MK2® software 
were used to reduce the data and adjust for survey geometry. 
 
The readings taken by the EM61 are relative to a “normalized” value calibrated within the grid, 
and the values are in millivolts (mV).  High-conductivity anomalies (orange or red) are typically 
associated with metal or iron-rich soils. 
 
Filled color contour plots for the EM61 data were prepared using Golden Software's Surfer for 
Windows V9® with a kriging interpolation method.  The differential channel (signal difference 
between the top and bottom coils) was exported from Surfer into AutoCAD as a .dxf file and 
saved as an AutoCAD drawing.  The differential channel has the advantage of minimizing the 
effects of near-surface response and highlighting signals generated from larger deeper anomalies. 
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3.2 GPR  
 
The downloaded GPR data were archived, processed, and analyzed using GSSI’s RADAN for 
Windows XPTM.  Background removal, band-pass filters, and horizontal smoothing were 
performed as essential processing steps. 
 
Prior to analysis, the raw GPR data required processing to reduce the detrimental effects of site-
specific noise associated with interfering background frequency signals and the shallow water 
table.  The processed records collected within the grid locations were then used to construct 3D 
models of the surveyed areas.  3D models are useful for viewing the spatial qualities of the data 
and identifying subtle spatial features that may not be apparent in individual 2D records.  The 3D 
models are sliced horizontally and vertically to observe patterns of GPR anomalies present in the 
radar data. 
 
Each 2D record was also evaluated for possible anomalies.  Preliminary interpretations made 
from analysis of the individual 2D records were plotted and evaluated in a spatial context using 
the 3D models.  Conversely, spatial anomalies observed in the 3D models were re-examined on 
the individual records to ensure that all possible anomalies were evaluated. 
 
Variations in reflected signal amplitude and polarity, frequency, and other deviations from 
background signals were examined. 
 

4.0 RESULTS 
 
Plates 1, 3, and 5 show the locations of geophysical data collection as well as obstructions 
(magenta) where data could not be collected.  The obstructions were the result of 1) onsite 
activities beyond the control of GEI at the time of collection, 2) surface features that could not be 
moved out of the survey area, or 3) surface metal that masked information at depth. 
 
Plates 2, 4, and 6 show the results of the geophysical investigation.  Colored contour plots are 
incorporated to illustrate the results of the EM survey and include the locations and magnitude 
(in mV) of anomalies.  Analysis of EM data suggests that the noise level in the survey areas is on 
the order of 90mV, which is considered high.  Background values (grey areas) are thus set to 
90mV, with detectable increases in ferrous and non-ferrous materials shown as blue to magenta 
(1000mV).  Higher mV response indicates an increase in the amount of detectable ferrous and 
non-ferrous materials. 
 
HGI created a three-level priority list (High, Medium, and Low) for the observed EM anomalies.  
A priority scale was chosen to classify anomalies suited for further investigation via borings 
and/or test pits and is based on anomaly strength, geometry, and information provided by GEI.  
As the most likely source of ongoing contamination would be a concentration of USTs and/or 
drums, HGI based its High priority not only on anomalies with overall high signal strength (e.g., 
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Anomaly M on Plate 4) but also on size (e.g., Anomaly D on Plate 2).  It is possible that the low 
response of Anomaly D is caused by a more deeply buried high-response target.  Medium-
priority anomalies are those consisting of multiple medium-to-low response anomalies that are 
spatially limited relative to larger anomalies (e.g., Anomaly D) and/or are questionable as to 
being related to nearby utilities.  Low-priority anomalies are those most likely associated with 
utilities or single targets least likely to be associated with significant sources of contamination. 
 
In total, 24 EM anomalies (A through X) were detected.  These are discussed and prioritized in 
Table 1. 
 
In addition to the 24 discreet EM anomalies, multiple linear features were identifiable from the 
EM data; these are shown as dash-dot lines.  HGI follows industry standards for utility color 
coding, and when an EM linear feature could be linked to a specific utility type, it is shown in 
the appropriate color (e.g., blue for water, red for electric).  If the linear feature is of unknown 
origin, it is shown in purple. 
 
GPR identified a multitude of shallow linear features, shown as solid, continuous lines.  In 
addition to linear features, GPR also identified two discreet anomalies (Plate 6).  However, based 
on the discussion in Section 5 below, these anomalies have a low confidence level. 

 
5.0 SITE-SPECIFIC LIMITATIONS 

 
The subsurface conditions of urban and dredge fill as described in boring logs collected by GEI 
(“GEI boring logs.PDF), as well as near-surface brackish ground water, limit the penetration 
depth and resolution capabilities of GPR at this site. 
 
Typically GPR would be used to further characterize EM anomalies; however, focused GPR 
conducted over select targets (anomalies D, E, and F) showed that the site-specific subsurface 
conditions prevented GPR from augmenting EM interpretations. 
 
The depths indicated on the map show the approximate depth to the top of the anomaly.  Due to 
the conductive site conditions, the vertical extent of anomalies could not be determined. 
 
As briefly discussed in Section 4, the EM noise level within the survey area was on the order of 
90mV and is considered high.  This has the effect of masking potential anomalies with an EM 
response less than or equal to 100mV.  Targets with this response may be constructed of low-
conductive materials and/or be buried at greater depths.  The exact depth vs. detection thresh-
hold cannot be determined within the survey area.  
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6.0 THE GEOPHYSICAL METHODS 
 

6.1 EM Time Domain Metal Detection 
 
Description of the Method.  The time domain electromagnetic system includes a single 
transmitter coil and two receiver coils.  A primary magnetic field, generated by an alternating 
current supplied to the transmitter coil, induces eddy currents in nearby metallic objects.  These 
induced eddy currents decay at a rate dependent on the characteristics of the anomaly, which in 
turn produces a secondary magnetic field with the same rate of decay.  The decay over time of 
the secondary magnetic field generates a signal within each of the two receiving coils, thereby 
confirming the presence of metal. 
 
We collect EM time domain data using a Geonics EM61-MK2 high power system.  The EM61-
MK2 is a “coil over coil” system in which each coil measures 1x0.5 meters.  Data can be 
collected in auto, wheel, or manual modes depending on the nature of the survey. 
 
The Geonics EM61-MK2 Data Logging System consists of an Allegro Field PC computer, 
EM61MK2 data-logging program, and a cable to connect the Allegro to the Geonics EM61-MK2 
instrument.  The EM61MK2 program acquires and records survey data from the EM61-MK2 
systems under the control of the operator.  For in-field quality control and initial anomaly 
identification, the Allegro Field PC also provides a real-time visual display of the data in mV.  
Field information such as survey line number, starting station, increments, and comments are 
also recorded. 
 
Common applications of the time domain metal detector include the detection of environmental 
hazards such as drums and underground storage tanks (USTs), utilities and infrastructure, 
construction and industrial waste, and unexploded ordnance (UXO). 
 
Depending on the nature of the anomaly (size, depth, magnetic susceptibility), its signal falls 
within an expected voltage reading.  At sites free of metal objects and other cultural interference, 
USTs due to their size, shape, and composition tend to produce readings several thousands of 
mV higher than the non-ferrous background.  This significant contrast to the background makes 
for rapid data analysis and detection of USTs and other large targets.  However, if the target is 
small and/or has a weak signal response, such as that produced by many UXOs, significant time 
is required to process and analyze the data. 
 
Data Analysis and Interpretation.  The EM data are downloaded to a PC, where 
NAVDAT61MK2 and DAT61MK2 software are used to reduce the data and adjust for survey 
geometry. 
 
Filled color contour plots for the EM61 data are prepared using Golden Software's Surfer for 
Windows V9 with a kriging interpolation method and imported into AutoCAD as a .dxf file. 



Geophysical Investigation        File 2011010 
Moran Terminal         Page 6 
Charlestown, MA           
    

                                             Hager GeoScience, Inc. 
  

 
Limitations of the Method.  EM voltage readings are influenced by proximity to surface metal 
objects such as fences, vehicles, reinforced concrete, or buildings that may produce spurious 
signals unrelated to the presence of buried targets. 
 
Subsurface environments containing high concentrations of ferrous materials can decrease the 
contrast between the background signal and that produced by a target such a UST, making its 
detection more complex.  Also, larger buried pieces of metal, such as scrap metal or buried metal 
debris, may produce signals similar to those of the target subject and thus produce false 
positives- 
 
6.2 Ground Penetrating Radar 
 
Description of the Method.  The principle of ground penetrating radar (GPR) is the same as that 
used by police radar, except that GPR transmits electromagnetic energy into the ground.  The 
energy is reflected back to the surface from interfaces between materials with contrasting 
electrical (dielectric and conductivity) and physical properties.  The greater the contrast between 
two materials in the subsurface, the stronger the reflection observed on the GPR record.  The 
depth of GPR signal penetration depends on the properties of the subsurface materials and the 
frequency of the antenna used to collect radar data.  The lower the antenna frequency, the greater 
the signal penetration, but the lower the signal resolution. 
 
Data Collection.  GPR data are collected using a Geophysical Survey Systems (GSSI) SIR-2,     
-2000, or -3000 ground penetrating radar acquisition system.  GPR data are digitally recorded on 
the internal hard drive or flash memory of the system.  System controls allow the GPR operator 
to filter out noise, attributed to both coupling noise, caused by conductive soil conditions, 
spurious noise caused by local EMF fields and internal system noise.  For shallow surveys, we 
use 2000-, 1500-, 900-, 500-, or 400-megahertz (MHz) antennas.  For deeper penetration, we use 
lower frequency antennas ranging from 200 MHz to 15 MHz, depending on the anticipated depth 
of the target(s) and the degree of signal penetration.  All of these antenna configurations can be 
used to collect data in continuous mode, distance mode, or as discrete point measurements using 
signal-stacking techniques.  Since there is a trade-off between signal penetration and resolution, 
test lines are sometimes collected using antennas of several different frequencies and then using 
the highest frequency antenna that produces the highest quality data.  In some cases, data are 
collected with multiple antennas.   
 
The horizontal scale of the GPR record shows distance along the survey traverse.  In the 
continuous data collection mode, the horizontal scale on each GPR record is determined by the 
antenna speed along the surface.  When a survey wheel is used, the GPR system records data 
with a fixed number of traces per unit distance and the system automatically marks the GPR 
record at specified distance intervals along the survey line.   
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The vertical scale of the radar record is determined by the velocity of the transmitted signal in 
the media under study and the range setting or recording time window of the GPR system.  The 
recording time interval, or range, represents the maximum two-way travel time during which 
data are recorded.  The conversion of the transmitted signal’s two-way travel time to depth is 
determined by the propagation velocity of the GPR signal, which is site (media) specific.  When 
little or no information is available about the makeup of subsurface materials, we estimate 
propagation velocities from handbook values and experience at similar sites or by CDP velocity 
surveys with a bi-static antenna. 
 
Data Processing.  After completion of data collection, the GPR data are transferred to a PC for 
review and processing using RADAN for Windows XP™ software.  When appropriate, we 
prepare 3D models of GPR data, which can be sliced in the X, Y, and Z directions.   
  
The size, shape, and amplitude of GPR reflections are used to interpret GPR data.  Metallic 
USTs and utilities produce reflections with high amplitude and distinctive hyperbolic shapes.  
Clay, concrete pipes, boulders, etc. may produce radar signatures of similar shape but lower 
amplitude.  The boundaries between saturated and unsaturated materials such as sand and clay, 
bedrock and overburden, generally also produce strong reflections.  
 
Limitations of the Method.  GPR signal penetration is site-specific and is determined by the 
dielectric properties of local soil and fill materials.  GPR signals propagate well in resistive 
materials such as sand and gravel; however, soils containing clay, ash- or cinder-laden fill or fill 
saturated with brackish or otherwise electrically conductive groundwater cause GPR signal 
attenuation and loss of target resolution.  Concrete containing rebar or wire mesh also inhibits 
signal penetration.  
  
The interpreted depths of objects detected using GPR are based on on-site calibration, handbook 
values, and/or estimated GPR signal propagation velocities from similar sites.  GPR velocities 
and depth estimates may vary if the medium under investigation or soil water content is not 
uniform throughout the site.  
 
Utilities are interpreted on the basis of reflections of similar size and depth that exhibit a linear 
trend; however, GPR cannot unambiguously determine that all such reflectors are related.  
Fiberglass UST’s or utilities composed of plastic or clay may be difficult to detect if situated in 
soils with similar electromagnetic properties, or if situated in fill with other reflecting targets that 
generate “clutter” or signal scattering that obscures deeper reflectors.  Objects buried beneath 
reinforced concrete pads or slabs may also be difficult, but possible, to detect. 
 
Changes in the speed at which the GPR antenna is moved along the surface cause slight 
variations in the horizontal scale of the recorded traverse.  Distance interpolation may be 
performed to minimize the error in interpreted object positions.  The variation in the horizontal 
scale of the GPR record may be controlled, to a certain extent, with a distance encoder or survey 
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wheel.  The GPR antenna produces a cone-shaped signal pattern that emanates approximately 45 
degrees from horizontal in front and back of the antenna.  Therefore, buried objects may be 
detected before the antenna is located directly over them.  GPR anomalies may appear larger 
than actual target dimensions.   
 
GPR interpretation is subjective and based on the identification of reflection patterns that do not 
uniquely identify a subsurface target.  Borings, test pits, site utility plans and other ground-truth 
are recommended to verify the interpreted GPR results. 
 
6.3 RTK GNSS GLOBAL POSITIONING SYSTEM (GPS) 
 
Description of the Method.  The RTK GPS system consists of a base (reference) receiver and a 
roving receiver.  The base receiver remains stationary during a survey and is mounted on a 
tribrach and tripod.  A rover receiver is used to record points remotely and can be mounted on a 
rod, vehicle, or other object.  The base provides real-time corrections to the rover over a radio 
connection.  The system can produce accuracy on a centimeter scale, but the level of accuracy 
depends on factors that include the geometry of the transmitting satellites and the receivers’ view 
of the horizons (e.g., the density of buildings and trees).  The data can be collected as quickly as 
1 Hz or 1 reading per second. 
 
Data Collection.  We perform our GPS surveys using a Sokkia GNSS RTK 2700 ISX.  The base 
station can be set up over a known or unknown point, with the position taken from satellite 
information.  Once the system has achieved a fixed solution for the rover receiver, data points 
can be collected with survey grade (centimeter-scale) precision. When GPS points are being 
collected on a site where the fixed solution is constantly lost and gained, points are checked 
multiple times for precision.  All data points are saved to an Allegro CX field computer.   
 
Data Processing.  The GPS data are corrected automatically by the base receiver in the field 
prior to being recorded.  If the base station is located on an unknown point that is later defined, 
the GPS data can be corrected in the office to fit the real world coordinates. 
 
Limitations of the Method.  The quality of the GPS signal is site-specific.  The base and rover 
receiver need to have clear views of the horizon and good satellite geometry to achieve the 
highest level of accuracy and precision.  Although a fixed solution can be achieved in wooded 
environments or sites with taller buildings, it may take more time to achieve the solutions, the 
fixed solution may be lost frequently when moving the rover, and in some cases the fixed 
solution may be wrong.  Each of these situations requires longer times to locate data points 
accurately and precisely.  In cases such as when the point is too close to a building, beneath a 
building overhang, under a tree, or obscured by some other object, a fixed solution may not be 
possible.   
 
When the base station is set up over an unknown point, the location of survey data can be several 
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tens of meters or more from the real world location.  The data points will have survey grade 
precision relative to the location of the base station and other data points, but will have a real-
world accuracy discrepancy.   
 
HGI does not guarantee a survey-quality map from its GPS data.  If survey-level accuracy is 
critical for a project, we recommend using professional surveyors to locate the geophysical 
survey points 
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Table 1
EM Anomaly Description and Priority Table

File 2011010

ID Description Priority

A
Multiple high‐response targets potentially 
related to adjacent utilities

Low

B
Single high‐response target potentially related 
to adjacent utilities

Low

C
Multiple low‐response targets potentially 
related to adjacent utilities

Low

D Large area of multiple targets High
E Area of multiple low response targets High

F
Bi‐directional anomaly potentially related to 
utilities and unknown discontinuous targets

Medium

G Area of multiple low‐response targets High
H Area of multiple low‐response targets High

I
Multiple low‐response targets potentially 
related to adjacent utilities

Low

J Single high‐response target Low

K
Multiple low‐response targets potentially 
related to adjacent utilities

Low

L
Multiple high‐ and low‐response targets 
potentially related to nearby utilities

Medium

M High‐ and medium‐response targets  High
N Multiple low‐response targets Medium
O Multiple low‐response targets Medium

P Multiple low‐ and medium‐response targets High

Q Multiple low‐response targets Medium
R Single low‐response target Low
S Single high‐response target Low
T Single high‐response target Low
U Unidentified catch basins Low
V Unidentified bollard Low
W Unidentified catch basin Low
X Two high‐response targets Medium

Total High Priority Anomalies 6

Total Medium Priority Anomalies 6

Total Low Priority Anomalies 12

Hager GeoScience, Inc.
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